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ar 

o.l'o 

ytJ*) 

0.4-0 

/  8  f  3.  ^ 

^40 

^<fo 

&*' 

zsz 

iY 

f.J 

TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 

« 


*     « 


Absolute  otack  /j:is  presoure    in    m.   He.    la 


Pstatic   ^H2° 
Pb      -      Pbar    + 


13*6  in.  H-O/in,   Kg. 


-^ n^ 


Ps       -  ^5-47      in.  Hg. 

The  molecular  weight  of  the   stack  /*as  or;  a  dry  basis   in  lb/lb.  mole,    is 

ltd     -     0.44   (jt  C02)   avC.  +  0.32  (%  02)   avg.  +  0.28  [(£  N2)   av^.  +   {%  CO    )    avR. 

Md     -     0.44  x       Q  .4  +  0.32  x         20  .&  +  0.28   (    7#,i)      *  -     ) 

Hd    -       o.  J7&         *      £^££2  *    £L£±         +  °*3^ 

Hd     -       />e,  3  3,?      lb/lb.  mole. 


The  volume  of  water  vapour  collected,  at   reference  conditiono  in  ft     is 

Vwc       -       0.0474     ft  /nl     x     volume  of  moisture  colleoted  ml. 
Vwc      -      0.0474  x         4£.  CC 

vwc     -        Z-QZZ       ft3 

•Rie  average    LP  orifice  in  in.  H-0   is 

EAp  orifice 


t  P  orif ioe  avg.     ■ 


#  point a 


A  P  orifioe  avg.      -  //  Z  ~7Q> 

S?  4- 

A  P  orifioe  avg.     -  Q  .20^ in.   H20 


The  pressure  at  the  gas  meter  in  in.  Kg.   is 

Ap  orifice  avg.    in.  HgO 
**       "       Pbar     +  13.6  in.   H20/in.   Kg. 

13.6 

P»       -  /e.4-3^        in,  Hg. 
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The   teaperature  of  the  total   gas  meter  in     R.    is 


__  Z  Meter  tenrp»     ?.  tCl. 

#  points 

Ta       -       TO +  46O 


"  -.      o  — '  /™ 


The  total   volume  of  gas  metered  in  ft      ia 


Vm       -       Vf  -  Vi 


Vm 


Vra       -  S'y.  gQ      ff 


The  dry  gaa  volume   at   reference  conditions   in  ft      is 

VBC     .     „.„  -J*  v.  ftj  ,  p.  m.  Bg. 

in.  Hg.  jn,     °R 


vmc      -      17.71  x  a&l£»jgjg£ 

/JO 


Vmo       -  v5^f  -78         ft* 


85 


Thu   ntaotc   gas  moisture   content,    ».o.    the  proportion   by  volun*   of  water 
vapour  in  the  gas  streaoi   is 


Bwo 


Vwc  ft  (using  dry-rite) 

Vwc  ft    +  Vac  ft3 


Bwo      -     2.022. 

2oZZ     +   y-f-78 

Bwo       -  2-0  2  Z 

Bwo       -  O.OS&'G 


The  molecular  weight  of  the  stack  gas  on  a  wet  basis   in  lb/lb  mole,    is 

Kb       -       Md  lb/lb  mole  (1-Bwo)  ♦  15  lb/lb  mole  x  Bwo 
Ma       -        JMi  ^22       x     (l  ~  1£L&£    )  *  IS  X  Q.OlS'C 

*s    -     jJL  2 3  z    x     o^<^       *    o-  £±gg 

Ms      -       27.  ^OZ    +    £  ^4£S 
Ms       -       28.  S'4-  3       lb/lb  mole. 


The  average  velocity  of  the   etaclc  in   ft/sec   is 
IV 


Ua 


#  points 


aec 


The  average  temperature  of  the  stack  in  R.  is 


TB  av«'   -     7  points     +  46° 


Ts  avg.   -     S'4-/&  +  460 

Ts  avg.   -       Q  »      +  460 
Ta  avg.   ■    3  "f  <»    R. 


2 
'ftiu   croon-oeot lonul    arau  of   the    ulnck   in    ft      in 


2     2 

n  u  ft 

Ab        -  . 


As     -     -T-   x    ( ; 


Ab        -        0.7854   x 


Ab       -       ?  ft     /      "I1''*        U£jrA. 


2/    Flfcf* 


2 ft2/    f\L7SA        btZ 


Trie  volumetric  stack  gas  flowrate  on  a  dry  basis  at  reference  conditions 

( 
in  ft  /hr  is 

2 
Qs       *>       3600  sec/hr  x  Us  ft/sec  x  As  ft     x  (l-Bwo) 

X!ref  x       **- 


Tb  avg-.  P  ref 

Qs       -       3600  x  20.2*t     ft/sec     x  ^       ft2  x  (1  -  6,0  34?) 

T     530  ,?3.4-7  in.  Hg. 

r46°R  29.92  in.  Hg. 

Qo       -        3600  x  ;o.U      x         3        x    ft.^44  x    O.S7Q7  x    ^JlJP 
Qs       -     {,0+?Xto    ftVhr      /fiLT&fi.      ft**/* 


The   total   amount   of  particulate  matter  collected   in  ag.    is 

MP        "  //■  7         mg. 

The  concentration  of  particulate  matter  in  slack   goo  on  a  dry  basis 
at  referenoe  conditions  in  lb/ft   is 

cP     =     2.205  *  10     iV»e   *  -^ — 

,~-6"  //  ^  tag 

Cp        -        2.205x10  x  ^ 


Gp       -        4.7o^  jj^£        lb/ft3 


The  emission  rate  of  particulate  matter  from  the  stack  on  a  dry  basis 
at  reference  conditions  in  lb/hr  is 


.7      _«*"     / 


ERp       -       Cp  lb/ft3  x  Qs   ft3/hr 

ERp        -      4.7Q^Y>6"'7x  feT.Qf  7)T/0" 

ERp       -        <p.2&$'        lb/hr    ///i  7<T  A       h  K  V  M 


-    O 


.err   /^/^    /o/*V 
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PLANT    Cs(4  lrj     &*i</M 


ATE       UC  -ittc   ZC      ''J  ?  ? 


LOCATION    //6j^Ay, 
TEST                f 

MOISTURE 

OPERAT 
WIAIYS 

:     DATA 

3RS 

FINAL     WEIGHT 
(gm.) 

TARE     WEIGHT 
(en. ) 

WEIGHT  OF 
MOISTURE 

1HPINGER   1   1 

^  -//.  jr 

6  2/.   tZ 

7*0  5 

IMPINGER   It   2 

£f3-f 

&04fS 

IMPINGER   1   3 

44/,Z 

43  ?■  f/ 

/.J  ? 

IMPINGER  #   4 

6/3.5 

&  7o.fi 

/Z  &  4- 

TOTAL 

42,  6,  L 

MOISTURE 

VOLUME 

4  Z.  £>Qn\. 

PARTICULATE     DATA 


FINAL     WEIGHT 
(qm.  ) 

TARE     WEIGHT 
(om.) 

WEIGHT       OF 
PARTICUtATF    fnm    \ 

FILTER 

o  .  7  Jz  7 

O,  751  L 

0.   0  OQ   / 

BEAKER  WITH   (PROBE   - 
NOZZLE   -   CYCLONE) 
WASHINGS 

4f.J5L  8 

4?.  3^0  3 

0.00  51 

CYCLONE      FLASK 

■if-  C537 

4f<l47Z  1   o-  o  o  t>s 

BEAKER  WITH    (IMPINGER 
■     FILTER-HOLDER) 

CONTENTS     AND     WASHINGS 

41  7:  is 

47  71  75 

0  ■  o oo o 

TOTA,        <«.,                                 O.Q//7 

PARTICULATES    IN   fmg.] 

o.  7 

i  n 


Hj&ft.     Z*{*  5-  *-> 

PLANT   //£/_       G*±£*jS      &i*'/*'.\  BAROMETRIC   PRESSURE  ( IN.  Hq .)     2  ?•   4  /         STACK  PRESSURE    (IN.    H20)._ 

LOCATION     A^V/'V^''/,   O */7/\\     )  MOISTURE  CONTENT  VOL.    % 

TEST £ NOZZLE  OIA.    IN.             O  ■  Z  5 'O 

DATE         Qc  '/  o  &  6\J    JAtJ^ll  PROBE  LENGTH_ 


•4-    ffs/i '  v- 


AMBIENT  TEMPERATURE  °£  4 Zj 


OPERATORS   Zj  hJ  G     ,  5}   ,   CJV' 


TEST  TRAVERSES 


TRAVERSE 

POINT 

TIME 
(MIN.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
aP 
(IN.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(°f.) 

PUMP 
VAC. 
IN. 

Hg.) 

OUTLET 

INLET 

0 

£7 

ff7$.OQ 

155 

ZZ5 

/* 

75 

40 



PT-I 

i.^ 

ft 

oot 

£SJ 

0   O/L 

// '70.  3  3 

Z  4o 

ZZ5 

45 

fit 

42. 

o  -5 

Z 

5.0 

?$ 

0-  0  1 

441 

6   008 

/no.5(? 

Z4Z 

I  1  Z 

'if  & 

f-4  0 

45 

d  .5 

3 

7-5 

#5 

0  0  /  3 

515 

0-  O02 

//70-tl 

24? 

2  4o 

■  f      ■ 

/45 

45 

o.  5 

4 

/o-o 

fl 

00/ 

4*11 

0.  008 

ft  7h  6  (, 

145 

'/.  5  0 

4  5 

155 

45 

0-  :■ 

'j 

/55 

17 

ool 

441 

o-  00  8 

till.  2  S 

7  4/ 

7  j-  .". 

4  5 

/,;  > 

46 

.)   '■■ 

s 

f50 

SI 

Oof 

fU 

0  -00$ 

////■  5/ 

155 

/  *  Q 

4  ' 

/63 

4/ 

:>  ■    ' 

a 

#£> 

////  51 

Z4o 

?  fi,  2 

j  > 

/v'o 

21 



dj-h 

2.5 

£L> 

0  ■  30 

25  zi 

O    15 

/I7X.73 

y  45 

7  f> 

-.  , ' 

/  '    .'■ 

:>"  0 

j- 

s> 

5-Q 

U 

0    2^5 

2114 

o.Li 

it  73// 0 

Z5J 

>  to 

■/a 

/■:*  1 

.7  "0 

.■"..  ■'> 

-, 

7.5 

gh 

/>.  27 

23M 

o-  21 

a  is oi 

2  55 

."'  /  '- 

■I  ■ 

f7/5 

51 

'- '     1  1 

■/ 

io  0 

81 

o-ZZ 

■V  tf 

o./7 

/iiLJi* 

Z  5 'J 

?  /«' 

~.  I 

f  $3 

.-.'/ 

CI.  5 

SI 

Oil 

ZlfL 

0  ■  23 

lill.  13 

■7   >>  ? 

?    /o 

4~l 

{■to 

*  i 

/5.D 

8  1 

O  ■  26 

hvL4 

0  ■  /  6 

tilt  43 

2  5o 

V  ,  ,  _^v 

- 1  .; 

•/■/ 

r        *  , 

TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


»LAH  f 


LOCATION 
TEST 

date      QcxartM   JkJjLD 


z 


AMBIENT  TEMPERATURE  °F 


BAROMETRIC  PRESSl 

JREdN.f 
VOL.    | 

0 

13.) 

r 

MOISTURE   CONTENT 

NOZZLE  DIA.    IN. 

if 

"0 

PROBE  LENGTH 

OPERATORS 

STACK  PRESSURE  (IN.  HgO) 


TEST  TRAVERSES 


TfUWtRSE 

POINT 

TIME 
(MIN.) 

STACK 

GAS 
TEMP. 
(°F.) 

S-TYPE 
PITOT 
aP 
(IH.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
AP 

(IN.    H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 

GAS 
METER 
TEMP. 

(°F.) 

PUMP 
VAC. 
UN. 

Hg.) 

OUTLET 

INLET 

O 

/7 

ifii-43 

I  70 

2*70 

44 

/SO 

p'S 

— 

&&-! 

y.s 

n 

0-57 

\?4.& 

DJ£> 

If  7:0   15 

2U 

145 

■74 

7£0 

55 

4J 

"7 

xo 

$1 

0    6>0 

15.75 

0-4? 

titi.ii 

275 

Z  :7o 

4:2 

715 

273 

yo 

') 

1-5 

tt 

0  >St 

35JS 

0-  43 

ITf3>te 

I  72 

2:7;" 

t 

2  J  ° 

-V 

4.z 

7 

/j.Q 

n 

Oil 

3C.34 

o.S/ 

/U5.3(f 

2  7o 

;■'.■  ) 

-/y 

7/7 

j'7 

5.  ?. 

'  1 

n,3 

n 

0-5? 

35.45 

0-  ff 

if  nth 

Zlo 

?  -,  -i 

y,; 

2&S 

5/ 

/■/ 

,•:, 

fe'-o 

n 

0-  Ss 

54.2.3 

0    4$ 

tfff*  '/4 

2/0 

f   - 

<7  >  7 

20 

•/   :' 

0 

fr 

//?o.o/ 

2  -7o 

2  ?.  ■; 

7  c\ 

7ZO 

rr-1 

?.  $ 

SI 

0  oz. 

(fS3 

O    0  fb 

/  f  70.34 

I  -7 -J 

.?/$' 

70 

/'/:> 

:..■  ;i 

/     ■ 

■j 

t'Q 

if 

0  ot 

£■53 

0  o/(> 

/f?a<6& 

77:- 0 

n'j 

:>  "5 

7  r> 

:>2 

j'. 

7.5 

n 

0   ois 

5  15 

0  01 

/  fn-  ts 

1  0'5 

Z-/z> 

17] 

;>  / 

.J 

-/ 

/O.Q 

17 

0  0  ( 

4J.2 

aoof 

//  1i>  (X 

Z  7*  0 

2/> 

- 1 

2  f0 

'»  / 

/    0 

te.s 

/; 

0    0  1 

2f:u 

0  00! 

tffhi* 

?.  ..:■•> 

2  7  J 

;  .    -. 

2  t  ° 

.--  / 

■>  / 

/■  J 

.  ■% 

/d".  o 

n 

0  .0  1 

d   outf 

/S?/-/,J 

t  ■'  5 

2  V  j 

."'■'  ;> 

. !  /  :> 

/     5 



TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

AV. 

— — —" 

PARTICULATE  SAMPLING  DATA 


I. J 


PLANT 


LOCATION 


TEST 


7 


DATE      Ocvj  fif-X     2d.    /97 9 
AMBIENT  TEMPERATURE  °F. 


BAROMETRIC  PRESSURE  (IN.  Hq.)    Z  ?•   r/ 

MOISTURE*  CONTENT 

VOL.   % 

NOZZLE  DIA.    IN. 

o .  ISC 

PROBE  LENGTH 

OPERATORS 

STACK  PRESSURE    (IN.    H?0) 


TEST  TRAVERSES 


TRAVERSE | 

POINT 

TIME 
(MIN.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
AP 
(IH.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
aP 

[in.  H20) 

GAS  METER 

VOLUME 

(FT.3) 

PROBE 

TEMP. 
(OF.) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(OF.) 

PUMP 
VAC. 
IN. 

Hg.) 

OUTLET 

INLET 

0 

?0 

//?/.  (*3 

ZSo 

2  t:, 

.-  -' ' 

/70 

57 

/w-/ 

7.  f 

?0 

*>..// 

/f4f 

d  /y 

nn.  co 

ZJs 

7  £5 

6£ 

?  0  5" 

5t 

/.£ 

7 

y.o 

90 

0  Jo 

?$.$$ 

0  is 

fM*-tt 

2  6o 

S/o 

SO 

2  0  t>' 

s?? 

J  7. 

'j 

7.? 

7o 

0/0 

26-70 

0/7 

ifi4.n 

7C* 

7  /  J 

-/- 

/Its' 

Sf 

£ .  0 

-] 

7o  o 

fO 

0   Z1 

?4-o5 

0-21 

//ft. 03 

Z(>1- 

7  70 

fy 

t  /J 

S  Y 

3.7 

"> 

(2  J 

?o 

0-20 

Jo  lo 

&./'} 

r/r/.oi 

2  £0 

y  i  > 

/  A> 

5/ 

y.) 

/ 

f£0 

?o 

0-7? 

tf*1 

0    13 

//1/>H 

Z*& 

J'.;  J 

■/,; 

(J'Q 

yy 

V.  / 

0 

?o 

tf  14-21 

ZSf 

/&* 

-/■/ 

I  70 

-."/ 

i'd-'l 

2.P 

?o 

6-5/ 

15.15 

0.  H 

//try  4 

2  3* 

/■'-  ) 

->'  0 

1 

/  AJ 

;>'l 

./; "  ■  > 

JO 

9o 

0  -Si, 

?4  (J 

0   47 

flat,  U 

.'■'  .>  ^ 

^  ^.i  ) 

-       ■         L> 

//;/ 

Si 

> 

3 

7  5 

9n 

6  -53 

S5S( 

fi.44 

1  ?03.2(, 

2  /-.:> 

.  «. 

.    ) 

/    1  ) 

yj 

■ 

■/ 

JO-  0 

9  o 

0  >£,  I 

%'H 

0    St 

/  9 o4-%. 

^    -  '  ■ 

/  '-  ) 

'             1 

>       ]  ;, 

*i  •> 

'1 

!2.5 

/ — ! 

0    L-.I 

HL.15 

0  -5o 

/*>■;£./'? 

?  -  :> 

y    ■ 

J 

2   H 

./ ) 

i 

/so 

90 

0  ■  49 

.r/.-h 

0     // 

m  f-4 1 

7  .'■■-' 

■  » 

' 

7  'J  > 

*  r 

■ 



TOTAL 

AVERAGE 

J^L- 

TOTAL 

AVERAGE 

AV. 

.    . 

PARTICULATE  SAMPLING  DATA 


PLANT 


BAROMETRIC  PRESSURE  (IN.  Hg.)_ 


/. 


STACK   PRESSURE    (IN.    H^O) 


LOCATHifl 

TEST 


A 


MOISTURE  CONTENT  VOL.  X 

NOZZLE  DIA.  IN.     O    >  Z  '-' '  0 


DATE_ j2kJjLdlk      JA    Jllf 
AMBIENT   TEMPERATURE  °F 


PROBE  LENGTH 
OPERATORS 


TEST     TRAVERSES 


TRAVhRSE 

POINT 

TIME 
(MIN.) 

STACK 
GAS 

TEMP. 
(°F.) 

S-TYPE 
PITOT 
aP 
(IN.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 

aP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 
TEMP. 

[H) 

OVEN 

TEMP . 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(°F.) 

PUMP 
VAC. 
IN. 

Hg.) 

OUTLET 

INLET 

0 

?o 

/ "7/0,03 

ZZ  n 

"  -!') 

T        ... 

-/  z 

/j  J 

."  ■  "/ 

—  ■ 

f  r-/ 

2  $ 

90 

0.0/ 

413 

O-oo  % 

/?/()>/£> 

?  35 

2  vo 

v'Z 

/j  .V 

.'•>  ;T 

.)  -,' 

■7 

so 

90 

6>ot 

iu 

6-00/3 

/  9/0.41 

72C 

*- . : 

/  > 

/.-:■:,■ 

."'  '6' 

&'  :' 

3 

7  5 

90 

d>oi 

<f.(r3 

o-oo  i 

/  l/o .  L  7 

7  JO 

?ss 

>/0 

A-  ^ 

.->  Q 

J  •  ■-■'' 

4 

/O  ,0 

c/0 

0 .  of 

40 

0. 00  i 

ll/ot°j( 

7  s>  -? 

1  t  0 

■/o 

/<;  j 

O  0 

J  ■  "J 

y 

IX»5 

90 

0  of 

J./,3 

o-oo  J 

tcifl./4 

7    g$ 

Z  >  1 

:>  "■.■> 

//■> 

';         -, 

J  ■  ■■ 

I 

,\'/  0 

933 

j-OZ 

£.5L 

a  0  fb 

1 9/147 

7  <to  - 

?  70 

:>'o 

/y-/ 

.">        'J 

— 

, ) 

yj 

/  in,  17 

i?j 

?  '/<> 

'1  .) 

/S.) 

:>  -j 

■" 

r^i-i 

— — . 

13 

0.3o 

?$,4? 

6   L& 

/9/2JS 

? '.'  ■ 

2  I  •) 

■'■.) 

/,<■> 

'1  s  > 

■'. ,    > 

'} 

So 

fy 

0    31 

U.lf 

0-/A 

/  ?/4.oJ 

?£o 

?  '/■■' 

:j  •> 

'/j 

' '  './ 

t:    i 

**; 

/.  5 

?j 

0  31 

**M 

0  .  ?$$' 

/  9/5. 30 

»  3>> 

■■'.  1  1 

•■  .j 

.  > 

- .   'i 

■-,      ! 

■ 

/o  0 

vj 

0    It 

?4-& 

0-23 

/<?/£.  So 

■?    ■J^ 

:.  ■>  i 

p 

1 

'>  -> 

1 

■ , 

t".  $ 

fj 

a   if 

?<ift 

0-  23 

/r//7.7f 

"}  ^» 

3>>*  j 

■.  ■; 

■.'    j 

'  '     "  f 

1 

/ 

/:>n 

■/j 

j.:'v 

Wf-t 

p-*i 

tffi.n 

J-.1    i 

■    . ) 

)      ■   .; 

1 

_* — . 

TOTAL 

AVERAGE 

AV. 

TOIAL 

AVERAGE 

_AV. 

_  „ 

_ 

1 

PARTICULATE     SAMPLING     DATA 


>LANT 


BAROMETRIC  PRESSURE  (IN.  Hg.)_ 


STACK  PRESSURE    (IN.    H2<)}_ 


U") 


MOISTURE  CONTENT  VOL.  % 

NOZZLE  DIA.  IN.      0   ■  Z  S  0 

DATE  j  >7  iloM      ZL    /9^7  PROBE  LENGTH_ 


LOCATION 

TEST Zl 


AMBIENT  TEMPERATURE  °F 


OPERATORS 


J.      .- 

s 

i 

/ 

1 

\ 

i 

I 

\ 

* 

■*   - 

r 

TEST  TRAVERSES 


TRAV£RSE| 

POINT 

TIME 
(MIN.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
AP 
(IN.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
AP 

IIN.   HzO] 

GAS  METER 

VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 

TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(°F) 

PUMP 
VAC. 
IN. 

Hg.) 

OUTLET 

INLET 

o 

7J 

MUM 

Z&o 

Zlo 

«/« 

/?o 

*,V 

— 

16-1 

?,f 

?3 

&.5I 

35M 

6.4? 

n  26.73 

^6o 

25* 

*'? 

/7  > 

,0*£> 

y,  0 

2 

O'o 

cj  3 

6**1 

KM 

on 

fill  .41 

7  £5" 

1  "J  t> 

■// 

//^> 

."'^" 

j>. ■/ 

*jt 

7  r 

t 

c/3 

0-5$ 

34  4? 

t-iL 

IVJ- i4 

7  ?o 

2  c  d 

■Aj 

^' 

.;o' 

-/.; 

/ 

/o  o 

7  J 

O-C  ^ 

K>*1 

0  $  1 

msM 

7  10 

j  „■ .) 

>/fl 

//> 

jr, 

j>'^' 

j  > 

• 

73 

0  &  0 

^cf5 

0 .47 

tfn&t 

2  7  0 

•/> 

/y,) 

^ 

!*3  .  ,.  * 

<!__ 

l :..  0 

?3 

0>51 

35  1L 

a,  43 

fins/ 

2  fQ 

■/  r> 

/  t/() 

/'o 

T-  / 

- — I 



— 





**. — 

■  ' — m   i.-t-^- 

-.  . 

TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

AV. 

PARTICUI.ATE  SAMPLING  DATA 


The  voluaa  of  water  vapour  collect  act  at   reference   conditioac   in   ft      is 


Vwo       -       0.04T4     ft  /ol      z     voluae  of  moisture  collected,  ol. 
Vwc       -       0.0474  x       V   J'   o 


Vwc       -  -      *g_j    7"        ff 


The  average  AP  orifice  in  in.  H^O  is 

*  „   ■  ,•             ZAP  orifice 
A  P  orifio.  avg.  -     #  pointB 

A  P  orifioe  avg.  -    J Z>    5  7-3     ._ 

A  P  orifice  avg.  -     Q ,  Z  J  3    _   in.  H20 


The  pressure  at  the  gas  meter  in  in*  Hg»  is 

AP  orifice  avg,  in.  HjO 


Pa 


Pbar     +         13.6  in.  H,0/in.   Hg. 


p.     .        1%J7+        0'  Z33 

p»  -  JLL£L*    t  o'? 

Pa       -  Z^  ■  4  J       in.  Hg. 


96 


Absolute  ctack  coo  presoure  in  in.  Hg.  la 


P  .  .  .   in.H-0 
static     2 
Ps   -   Pbar  * 


13.6  in.  H2o/in.  Hg. 


13.6 


-  3   J" 

Ps       -  l     1 ■  ~<  f    in.   Hg. 


The  molecular  weight  of  the   stack  fias  on  a  dry  basis   in  lb/lb, mole,    is 

Md     -     0.44   ('Jt  C02)   avg.  +  0.32  (i  Og)   avg.  +  0.28  [(^  N2)   avg.   +   (£  CO    )    avfi. 

Hd    -    0.44  x     0  ■  4         +  0.32  x       ?0-  7       +  0.28  f    7  f.O  +      3      ) 

-ft  ■  ¥s)  (0  .  f ) 
Hd   .      0./7L      ♦     d.  dl  4-    +2L££     £&>*h 

Md     -        Z  %  g  0     lb/lb.  mole. 


The   teaperatare  of  the  total  gas  meter  in     R,    is 


«__  I  meter  tenp>     P.  Ai- 

#  points 

Tm       -       _ „__^^^_____  +■  460 

Tm        -         S,3^°R  (7~r^PrxrT^<t£  Q  0  **?#>*  -'"'    '     ^   ) 


The   total  volume  of  gas  metered  in  ft      is 


Vra       -       Vf  -  Vi 


Vm       - 


Vm       - 


££.70   ft3 


3 


The  dry  gas  volume  at   reference  conditions  in  ft     is 

,,  „,          °R                       Vm  ft3  i  Pa  in.  Hg, 
Voc       -       17.71     Sw     Ha.  6T  B— 


V-c       -       17.71  x  SO  Ox     I  ?■    1? 

S30 


Vino       -  SS   of        ft3 


38 


Tho    ntaott   gas  moisture    content,    l.o.    the    proportion    by   voluss   of  wattjr 
vapour  in  the  gas  straaa  is 


Bwo       - 


Vwc  ff 


Vwc  ft3  +  Vmo   ft3 


(using  dry-rite) 


Bwo 


Bwo 


2. 3o  $ 


Z.  00  -r    +  35  Jj 


Bwo      -  Q.Q  3 '?  G 


The  molecular  weight   of  the  stack  gas  on  a  wet   basis   in  lb/lb  mole,    is 


Kb 
Ma 
Ms 
Ma 
Ma 


Md  lb/lb  mole   (1-Bwo)  +  18  lb/lb  mole  r  Bwo 
/f.QO     x    (1  -£  OS?*)  f  18  i    0-  $2i£ 

Z9-QQ    x     p.  ?£ol    +     p.  7/ J 
21  15  »    A.  7/3 

7  /   Sh     lb/lb  mole. 


99 


The  average  velocity  of  the   stack   in   ft/sec    is 


Us 


Ub 


§  point a 


//Sosr 


3  4 
Us       -  Z,  l  ■   <*■  J      ft/eec 


The  average  temperature  of  the  stack  in     R.    is 


I  Tb 
Ta  av^        -  #  points  +  46° 


Ta  avg.       -  "7  £  /  7  +  460 

J? 

Ts  avg.       -  6    1-   I.  +  460 

Tb  avg.       -        ■?  4  !'&*■• 


100 


2 
'tfcu   croon-ueot  lunni    ureu  of   the   ulnck    in    ft      in 


Aa 


2    2 

n  u  ft 


n          /  \2 

as     -     -j-    x    ( ) 


Ab      -      0.7854  x 


As 


?.0       na  /Vv, 


The  volumetric   stack  gas  flowrate  on  a  dry  basis  at  reference  conditions 
in  ft3/hr  is 

Qs       •       3600  sec/hr  x  Us  ft/sec  x  As  ft     i  (1-Bwo) 
X!ref  x      £s 


Ts  avg.  P  ref 

Qe       -       3600  x    £131  "/aec     x     J_0  ft2  x  (1  -£Agjfl 
r     530  „       7f.^7  in.  gfa 


i  n  1 


10 


The  total   anount   of  particulate  matter  collected   in  mg«    ia 
Mp       -      /  Z  ■    '£q       rag. 

The   concentration  of  particulate  matter   in  stack  goo  on  a  dry  basis 
at   referenoe  conditions   in  lb/ ft      is 

Cp       »        2.205  x  lCf6  lb/mg     i  -— * 

Cp       =        2.205  x  10  °     x       -7- «V 

f.s.  /?  "3 
cp     -     4-?7Xn     ib/ft3 

The  emission  rate  of  particulate  matter  from  the  stack  on  a  dry  baoie 
at  reference  conditions  in  lb/hr  is 

ERp       -       Cp  lb/ft3  x  Qs  ftVhr 

.7  s 

erp    -    £_92lU*  4 ■  So y/ J 

Efip       -      0'3/3       lb/hr    /£/i  r&?      0&*H 

=  0.93?     f4*-/4,     Tar^^ 


LOCATION  /ijF-^^-jflY 
TEST       Z 


■-, 


rt  1 1 


,  fj*1 


OPERATORS 

ANALYST 


MOISTURE  DATA 


FINAL     WEIGHT 
(gm.) 

(am. ) 

WEIGHT  OF 
MOISTURE 
fom,  1 

IMPINGER   1   1 

6  Zq.j 

£   jf/    J 

Z  r.  o 

IMPINGER   %   2 

6  Z  4S 

<£  /  (?■  L> 

7     9 

IMPINGER   I  3 

4  41  / 

44  i.   G 

+  1 

IMPINGER  *  4 

/  ^.jf 

£  EC   0 

r.s 

TOTAL 

4s \  & 

MOISTURE     VOLUME 

4 8-  &    ml . 

PARTICULATE  DATA 


FINAL     WEIGHT 
£am._) 

TARE     WEIGHT 
(om.  5 

WEIGHT       OF 
PARTICUIATF    f<p    1 

FILTER 

0.  7  63  / 

d-  7C3  0 

0-   O  6  0     / 

BEAKER  WITH   (PROBE  - 
NOZZLE  -   CYCLONE) 
WASHINGS 

So.  9 44(o 

So.  f40Z 

• 

#.  0  0  4  4 

CYCLONE     FLASK 

47   4Qt*3 

41    3  J  El 

o  ■  o  o  E  ( 

BEAKER  WUH   (IMPINGER. 
FILTER-HOLDER) 

CONTENTS     AND     WASHINGS 

41.  //  70 

47.  ft  71 

0-  Oooo 

TOT  A!.       Ir^_)                                        3-3   K     & 

PARTICULATES   Iti   (ng.  }                                 /'.    U 

io: 


FumTjaam   &iw_z5>  flee  mm  ^saiS      barometric  pressure  (in.  Hg  J  ;?  3.  i>"3    ..   stack  pressure  (in.  u|0)  ..  _ 


>  ■ 

o 

,1, 


LOCATIONhIvoQquiL, 
TEST     fos,  f       3 


a  K>f/\  rl\Q_ 


DATE  per.    2 


W 


?> 


AMBIENT  TEMPERATURE  °F.   f4- 


MOISTURE  CONTENT  VOL.  *__ 

NOZZLE  DIA.  IN.   P. ,?  £* 

PROBE  LENGTH      4  '    ffffCT\»£ 


OPERATORS      D.£.;     C.ST./7.  J   /MO .  fr  . 


TEST  TRAVERSES 


TRAVLRSE 

POINT 

TIME 

(MIN.) 

STACK 

GAS 
TEMP. 
(°F.) 

S-TYPE 
PITOT 
aP 
(IN.H2O) 

VEL. 

(FT/ 
SEC.) 

ORIFICE 
AP 

(IN.    H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(OF.) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
f°FJ 

GAS 
METER 
TEMP. 

TO 

PUMP 
VAC. 
IN. 

Hg.) 

OUTLET 

INLET 

O 

&£ 

1^(0.02 

;?5t> 

J?flO 

35" 

3? 

4s" 

o,y 

4r-i 

/?5' 

a^ 

0.0  4> 

V2.Q 

0.0  3 

»9*0»O 

?<:$' 

^^O 

3jT 

97 

4V 

0a" 

2 

V.o 

as 

O.oZ 

7^7 

n.02A 

/e>ro,  ^  / 

$$$ 

>?3,2 

40 

AS'O 

3  5" 

0-v5' 

3 

7.J" 

&c 

0.0/ 

4-Co 

Q,oo8 

/v/.m* 

JltQ 

2*A- 

4ft 

/$r 

3$' 

C?.i* 

t 

/<?.  a 

ex_ 

0.0/ 

fro 

O.O  6ft 

!•>(!.  31 

ps'i' 

5  £'-2 

1% 

2U 

35' 

o*v 

l' 

^.y 

$<: 

r>>ot 

4-^0 

0.0O8 

i°>aa 

^S'O 

^19 

62 

2n' 

3/ 

£i' 

£ 

/r-o 

G4 

0.0/ 

4- 60 

O-OoR 

/^tf/.es" 

ZS'O 

%£Z 

d?s' 

2/S 

36 

o-S 

o 

<9<£ 

l°>C2.°)± 

P40 

??o 

70 

P07 

40 

?-2 

/;//-/ 

*>*' 

#£ 

0.2£ 

72.0/ 

ft.  20 

nct./r 

21  i* 

^70 

?o 

fi^y 

4o 

Z2 

2 

<',  0 

ac 

0.2S' 

73.0/ 

Ci.lO 

i°>6<;.is' 

*K 

-27/ 

±'°> 

&$* 

40 

?-? 

3 

7.5* 

&c 

0-22 

^/-^ 

o./£ 

MC.A-fr 

;>u' 

2  7£ 

S'3 

?2° 

4-0 

?.o 

4 

/O.P 

AC 

Q.23 

2-?.C>7 

0./3 

na-cz 

xir^ 

i?70 

3"? 

22Q 

4/ 

X.?- 

y 

f/4- 

&£ 

OlA 

W4 

C./9 

t°>c%.n 

P^O 

?£1 

& 

*i&. 

f-2 

2  1 

_J 

/i<0 

&c 

oil 

)RW 

O. /f 

j°>rt.7t 

5^5' 

?6*> 

60 

2Pc> 

■M' 

2-7 

TOTAL 

AVERAGE 

M. 

TOTAL 

AVERAGE 

AV. 

*■ —  — 

PARTICULATE  SAMPLING  UATA 


PLANT 


BAROMETRIC  PRESSURE  (IN.  Hg.) 


STACK  PRESSURE  (IN.  H?0) 


LOCATION 


MOISTURE  CONTENT  VOL.  % 


o 

in 


TEST  3 


DATE  OCT.  3  7 


Zi± 


AMBIENT  TEMPERATURE  °F. 


NOZZLE  DIA.  IN. 

PROBE  LENGTH 

OPERATORS 


TEST  TRAVERSES 


TRAVERSE | 

POINT 

TIME 
(M1N.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PI  TOT 
fiP 
(IN.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 

VOLUME 

(FT.3) 

PROBE 

TEMP. 
(OF) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(°F.) 

PUMP 
VAC. 
IN. 

»g.) 

OUTLET 

INLET 

O 

ft£ 

/90-S7 

llo 

#d*t 

*S 

e< 

o,43 

to**} 

0.3S' 

/<>7/,  3  7 

Ho 

Z7Q 

70 

ZoZ 

4-** 

3.S 

Z 

s'O 

&c 

e>.  4Z 

*>tz 

0. 3  4 

mz.ei 

Mo 

H& 

J  "3 

22  2 

4i' 

?-V 

3 

?S 

ac 

o.33 

;M3 

C„*7 

^74.  jzd 

?(f 

Zi<: 

60 

„?3o 

f? 

3^' 

4 

)Q.b 

_&£ 

o.4-4 

3o.~>'2 

0.36 

Ws'  7? 

fiCf 

Zi'Z 

S'^ 

Z2K 

4-7 

3^ 

s' 

*?!' 

ac 

o>43 

3oJ7 

o-3i* 

m^.zt 

2(o 

ZtsT 

s"1 

&* 

4? 

3C> 

c 

/S.o 

_&c 

o.3^ 

^6.71 

o.JZ 

/t)78.77 

£(Q 

Z(>^ 

rs 

/a© 

f-& 

3>jt 

■ 



- 



— — - 
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10TAL 

AVERAGE 

__AV^_ 

TOTAL 

AVERAGE 

AV. 

1 



PARTICULATE   SAMPLING  DATA 


!■!  a:.- i 


BAROMETRIC  PRESSURE  (IN.  H.i .) 


■JACK  PRESSURl  (if!.  IMj) 


.UCAflON 


TEST 


MOISTURE  CONTENT  VOL.  % 


NOZZLE  DIA.  IN 


DATE  OCT.    2  7   /  7  3 


AMBIENT  TEMPERATURE  °F 


PROBE  LENGTH 
OPERATORS 


TEST   TRAVERSES 


PARTICULATE  SAMPLING  DATA 


PLANT 


BAROMETRIC  PRESSURE  ( IN.  Hg.)_ 


STACK  PRESSURL  (IN.  ll?0) 


LOCATION 


TEST  3 


MOISTURE  CONTENT  VOL.  % 


NOZZLE  DIA.  IN. 


DATE  OtT.     A~>   /?<) 


AMBIENT  TEMPERATURE  °F 


PROBE  LENGTH. 
OPERATORS 


TEST  TRAVERSES 


TRAVERSE 

POINT 

TIME 
(MIN.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
6P 
(IN.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
aP 

(IN.   H2O] 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(OF) 

- 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(°F.) 

GAS 
METER 
TEMP. 

(°F.) 

PUMP 
VAC. 
[IN. 

Kg.) 

OUTLET 

INLET 

0 

H 

/°>88.  ^4- 

;?3o 

;?fio 

&sr 

22  O 

rP 

// 

66-) 

a* 

K 

OJT 

tt*3 

O.  4-» 

/*!>*o,07 

PSo 

-?flo 

6*' 

ZZo 

s'X 

// 

z 

JT.O 

S€ 

O.S't 

3^-8<t 

0.42 

/^U'/ 

*xr 

^fio 

£<>' 

22S 

*7 

// 

3 

?.->' 

8C 

o.ro 

3^'J 

0.4-1 

nw.^G 

^40 

28° 

cs' 

220 

s? 

ft 

*' 

/Q.O 

8C 

o.ro 

3P4J 

0.42 

/*)H.4o 

M< 

2  7o 

&sr 

?2o 

*Y 

//*' 

ax 

fl£ 

o.4±* 

3oB7 

0-37 

mr*?; 

24f 

Z?o 

ci- 

220 

srr 

//y 

C 

n'<o 

R£> 

oAZ 

3oJ7 

0.36 

1^7.  14- 

,Mr 

Zio 

te' 

22  O 

±'s' 

//■s 









Total" 

— — 



— 

AVERAGE 

AV. 
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AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


PI  Ail  i 


BAROMETRIC  PRESSURE  (UUIg.) 


STACK  PRESSURE  (IN.  It^O) 


i  > 

to 


LOCATION 


TEST  3 


MOISTURE  CONTENT  VOL.  % 


NOZZLE  DIA.  IN 


DATE  OCT     Z?    12$ 
AMBIENT  TEMPERATURE  °F 


PROBE  LENGTH 
OPERATORS 


TEST  TRAVERSES 


TRAVtRSE | 

POINT 

TIME 
(M1N.) 

STACK 

GAS 
TEMP. 
(°F.) 

S-TYPE 
PITOT 
AP 
(IN.H20) 

VEL. 

(Ft/ 

SEC.) 

ORIFICE 

AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(OF) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(°F) 

PUMP 
VAC. 
IN. 

Hg.) 

OUTLET 

INLET 

O 

BC 

/°>V.23 

;ms' 

2(>o 

W 

/%S' 

rsm 

0,3' 

Cr-f 

X* 

ec 

o,/ 

/4.i'i'  n,0S3 

l°>W>S 

24$* 

ZtO 

£i- 

/Hi' 

& 

O.A*" 

1 

I'r* 

86 

&,i 

rtdST 

n.ofil 

/ 1)9.1  O 

W 

27  ST 

o>0 

zxo 

s'S 

/.o 

3 

**' 

BC 

o,t 

;4"i'i' 

C-083 

/9*%4-4 

_3jfco_ 

2°)!>' 

RS' 

M# 

S3 

/*o 

* 

yo.o 

BC 

.05* 

a  a* 

0.0  O 

im*3i 

a*/1 

3o*' 

BS" 

3$?f 

*4 

6.  8 

<r 

AM* 

8£ 

,OS* 

j#^ 

0.0  4-2 

£  000, A  *> 

pro 

3oo 

<H 

Js'o 

£$ 

0,8 

c 

/i'iO 

8t 

.61' 

/o.a*) 

a.oAZ 

A  00/,  03 

a**~© 

3oo 

<S4- 

2<>'0 

ft 

o.B 

o 

BC 

aoo/.yo 

2sV 

25*' 

5? 

;oo 

3° 

C/-I 

zs 

&C 

,  ?3 

«*ol 

*/*3 

^oo,z,  f<: 

?rv 

a^s" 

57 

p.00 

i's* 

j>D 

z 

i',a 

ec 

&3o 

20.4*8 

6.17 

*003-  74 

?£° 

3*>$* 

7* 

2JS' 

..iY 

#* 

3 

?.i* 

AC 

6.3  l' 

33-0/ 

0.3/ 

7oo*.9i' 

pco 

2°>o 

72 

2$? 

<r 

3-D 

4 

/£>.  0 

BC 

o-j?o 

;o^ 

o.n 

StooC  .  02 

aio 

2^0 

£*) 

?*f 

•«Y 

*.* 

• 

5 

\&f 

B6 

a. .2? 

n.^i 

!>,« 

*607  /s* 

20' 

?°>o 

7o 

23s" 

s*r 

Jo 

2.1 

£ 

ti'.b 

_!$£_ 

d>2  1 

?!St 

a./ff 

^oo8.38 

^<o 

*fi<r 

TO 

J£Z£. 

TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

AV. 

] 

PARTICULATE  SAMPLING  DATA 


PLANT 


BAROMETRIC  PRESSURE  (IN.  Hg.) 


STACK  PRESSURE  (IN.  H;>0) 


LOCATION 


TEST 3_ 


MOISTURE  CONTENT  VOL.  % 


NOZZLE  DIA.  IN. 


DATE  QC7.   Z 


Wi 


?% 


AMBIENT  TEMPERATURE  °F 


PROBE  LENGTH 
OPERATORS 


TEST  TRAVERSES 


TRAVERSE | 

TIME 

STACK 

GAS 
TEMP. 
(°F.) 

S-TYPE 
PITOT 
aP 
(IN.HzO) 

VEL. 

(FT./ 
SEC) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 

TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(«F.) 

PUMP 
VAC. 
IN. 

H9.) 

POINT     (MIN.) 

OUTLET 

INLET 

e> 

8C 

2  00  8 .  i'O 

ars" 

2  SO 

6°) 

no 

iV 

4-7 

C6-f 

2.<T 

_&c 

o.y 

w*% 

6,  47 

*o/0.  /*> 

^rs* 

28° 

(^ 

no 

$V 

f  ? 

Z 

<:o 

RL 

o,S" 

3fa'J 

0.4-1 

jo#r.  8^ 

2A*0 

Pfio 

£4 

P/!>' 

ii' 

fjr 

3 

?.*■' 

RQ 

0.4- 

2*fO 

0.J3 

2o/3  .38 

?K 

552 

£2 

Z2lT 

ys' 

f3 

4 

/O.o 

fii£ 

o.ft 

?3« 

£>,;2 

stoif  ■  60 

?|a 

Z?o 

£<>' 

22^ 

i'i" 

S* 

s' 

wV 

ac 

0,% 

^a'.Po 

air 

ZQIS'JZ 

34>o 

27° 

6  5' 

72%' 

sv 

5.2 

c 

}{>Q 

BC 

0-38 

^P-36 

0-31 

Po/7.  4  0 

,?3S' 

j??y 

4? 

22* 

$"& 

.3-7 





, — 

„ 





■  —»=?■' 

TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


Absolute  stock  (jaO  presoure  in  in.  Hg.  la 


P  .  .  .   in.H,0 
static     2 
Pb   »   Pbar  + 


13.6  in.   H20/in.   Hg. 


p3      =         ,?  %  $'3     +         0.0  4- 

13.6 


Ps 


g  V-S'3        in.   Hg. 


The  molecular  weight   of  the   stack  ftas  on   a  dry  basis   in  lb/lb.  mole,    la 

Md     =»     0.44   {%  C02)    avg.  +  0.32   ($  02)  avg.  +  0.28  [(%  Ng)   avg.   +   (;4  CO    )   avg. 

Md     -     0.44  x         Q.  4-  +  0.32  x  »?0'£  +  0.28  (_ZZJL_+    —         1 

+  o.  4-X  ©•  ^ 
h<*    -       Q.  >7^  +       £-^5%  +      3/  8  /  f  o.3C 

Md     -         ,?t)-O02       lb/lb.  mole. 


1 
The  volume  of  water  vapour  collected.  at   refereaoe  ccnd.it  icar.   in  ft     is 


Vwo       -       0*0474     ft  /ml     z     volume  of  moisture  colleoted.  cl, 
Vwo       -       0.0474  x       3  3.3 

The  average    iP  orifice  in  in*  HJ>   ie 

.   „  IA  P  orifice 

A  P  orifioe  avg.      - 

A  P  orifice  avg.      ■ 

a  P  orifioe  avg.     -  Q.2.6  4 in.  H20 

The  pressure  at  the  gas  meter  in  in.  Ug.   is 

Ap  orifioe  avg.   in.  HgO 
**       '       ****    +         \£&  in.  H20/in.  Hg. 


#  points 

//.  OO  4 

-s'4- 

<2,,2a4 

13.6 


P»      -  25.  £'4V    in.  Hg. 


Ill 


The  temperature  of  the   total   gas  meter  In     R.    ia 


m  I  netar  taap.   °P.      +     ^ 


#  points 


Ta       -       70 +  460 


Tm     -       £3o°n 


The  total  volume  of  gas  metered  in  ft     la 


Vn       -       Vf  -  Vi 


Vm 


Vn 


_jL£jJ_ft3 


The  dry  gas  volume  at   reference  conditions   in  ft     is 

,-  -,  °R  Vm  ft3  x  Pn   in.  Hg. 

Vmc       -       17.71  -r~ — jt— -  3*^ » — 

in.  Kg.  ^     °R 


Vmc       -       17.71  x  ^f./f  x  2*,rf£ 
Vmo       -  rJ.fVQ    ft3 


112 


Tho  ntaok  gas  moiature  content,    i.o.    the  proportion   by  vclirac  of  *ct«r 
vapour  in  the  gas  stress  is 


Bwo 


Vwr  ff 


VwC   ft     +  Vmo   ft3 


(using  dry-ri-tc) 


Bwo 


/srj 


/•8C3       +  f&H'to 


Bwo 


Bwo 


/  8<T3 


O.Q337 


The  molecular  weight  of  the  stack  gas  on  a  wet  basis  in  lb/lb  mole,    is 


Ka       -       Md  lb/lb  nole  (1-Bwo)  +  18  lb/lb  mole  i  Bwo 


Ms  -  j?3-oo2     i     (1  -  Q.D337  )  +  18  x  go  337 

Ms  -  2%QO  SL       i       Q-3^3  +     p,Co£{ 

Ms  -         ^f?,Q^r-»    o,  fd^ 

Ma  -  ^g.  (32     lb/lb  mole. 


n: 


The   average  velocity  of  the    stack   in   tx/acc    is 


Ua 


Ue 


4  points 


/  *  s'7.  3  4- 


i'4 

Us       -  /5>.-i"6       ft/sec 


The  average  temperature  of  the  stack  in     S.    is 


Ts   avK-        "  0  points +  46° 


Ts  avg.       -  »S  t/  6  +  460 

£3 

Ts  avg.       -  o  w  +  460 

Ta  avg.       •         £  Tfa       &• 


'Ifcu    croon— ««ot  umivl    urou  of    the    uUtcfc    in    ft      in 


- 

2     2 

n  u  ft 

As 

4 

As 

■ 

n          ( 

f 

As 

- 

0.7854  x 

As 

9 

f.2  A 

The  volume-trie   stack  gas   flowrate  on  a  dry  basis   at   reference  conditions 

in  ft  /hr  is 

2 
Qs   -   3600  sec/hr  X  Us  ft/sec  x  As  ft   I  (l-Bwo) 

X  Tref  x       £5 


Te  avg.  P  ref 

Qb       -       3600  x  /V.S'S     ft/sec     x  °)        ft2  x  (1   -  0.0^37) 


T     -530  r         ^^S'2   in.  Hg. 

Vf6°R  2%92  E  Hg' 

Qo      -       3600  x    fb.STB    x         <9      x  0.9^3     x  o^tOl    x   Q-?g70 
Qs       -      ^£7SX)t  ft3/hr    /FtLTS/L         &*.VM 


The   total   amount   of  particulate  matter  collected   in  ag.    is 
Mp       -  /<3.g         mg. 

The  concentration  of  particulate  matter   in  stack  gao  on   a  dry  basis 
at   referenoe  conditions   in  lb/ ft      is 

Cp       =        2.205   x  10"6  lb/mg     i  — SE 

Cp        =        2.205   x  10~6     x       -*& 2&r 

S'2,  f  fo    ft3 

-7  , 

Cp      -        4.  jjX^S     lb/ff* 

The  emission  rate  of  particulate  matter  from  the  stack  on  a  dry  basis 
at  reference  conditions   in  Ib/hr  is 

EHp       -       Cp  lb/ft3  x  Qb  ft-yto 

ERp        -       4AS3'XiQx   &',  87ZX<Q 

ERp        -         0.  ZCZ         lb/hr      /f/LTC/t  d&\ifr\ 

-    o*78£     /4/4*      77-f+~( 


i-  0 


J  _ 


PLANT        GJJ..J      {M/t 

< 

MOISTURE 

DATE 

s  -   r2<ie<'    ±    7 

LOCATION    //--  *-  ***V 

CPERAT 

ANAL  i'S 
i     DATA 

QRS 

TEST               J 

1 

FINAL     WEIGHT 
t.gm.) 

TARE     WEIGHT 
( cm . ) 

i           r 

WEIGHT  OF 
f'OISTURE 
f  qm,  ) 

IMPINGER   i   1 

jT  7o .  / 

jfV/  / 

1              <?/    £ 

IHPINGER   f  2 

JV^.    J* 

.TAtf  7 

£.    # 

IMPINGER   #   3 

■*V£.j? 

&4&*  4- 

0    ■      ? 

IHPINGER  *  4 

66Z.  Z 

6  3-/.   J> 

/o  .  ^ 

TOT^L 

5?.  JT 

MOISTURE 

VOLUME 

•3  ?■  3   ml  . 

PARTICULATE     OATA 


FINAL     WEIGHT 
(am. ) 

TARE     WEIGHT 
(am.  ) 

WEIGHT       OF 
PARTI CUIATF    (qm    ) 

FILTER 

0.  73  93 

6-  73  ft 

o  .   0  0  0  / 

BEAKER  WITH   (PROBE   - 
NOZZLE  -   CYCLONE) 
WASHINGS 

//■  27  Zf 

y f-zciz 

0 ■ 0  0 SZ 

CYCLONE     FLASK 

41-3o4-o 

41.  i  IIS\    a,  ooos 

BEAKER  WITH   (IMPINGER 
■    FILTER-HOLOER) 

CONTENTS     AND     WASHINGS 

<fi-szu 

4  A  SZ  73 

J    o  o  o  0 

>' 

TOTAi       \xyyA 

J-  0  /OS 

PARTICULATES    IN    (mg. )                                    < J     f 

_   _...                                           :  —    j 

_M.t  I 


LOCATION 
TEST 


4 


<?& 


BAROMETRIC  PRESSURE  (ill.  rig  .)_£? 


STACK  PRESSURE  (IN.  H^U)_ 


MOISTURE  CONTENT  VOL.  % 


DATE      ■  ?C  f^£f£      ££i    /5^? 
AMBIENT  TEMPERATURE  °F      ^ ^ 


NOZZLE  DIA.    IN. 
PROBE  LENGTH 


0. 


5"o 


4-  etftcttut 


OPERATORS /g£g  ,  SJS  ,     CSP 


TEST  TRAVERSLS 


TTUWLRSi: 

I 

TIME 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
aP 
(IN.HaO) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 

TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(°F) 

PUMP 
VAC. 
IN. 

Kg.) 

POINT      (MIN.) 

OUTLET 

INLET 

0 

_ZZ_ 

1  O/f.SI 

7  35 

I2Q 

4i 

5:7 

& 

— ' 

/jr-/ 

£,JT 

_l£_ 

d-o/ 

^ 41 

COo  i 

2«/V/4 

7  4o 

12  0 

/3 

3-t 

</s 

J  -;■■ 

JT.  0 

it 

o>of 

4+x 

0  00 i 

2o  1%% 

145 

2  ?  [' 

4/ 

fo 

4  s 

J--V 

y 

/?• 

it 

0-0  1 

4a 

0  00 1 

;'o  10.  il 

0  4g 

2,2* 

■// 

f? 

4± 

i?  ..j 

4 

/o.  o 

n 

0  of 

4X1 

0-  60  ? 

7  0  20.4-1 

2--h 

235 

It 

//o 

4£ 

d.  -i" 

v 

72.5 

n 

0.  di 

4.6,2 

0  00 i 

'2 0 1 6 .  i  4 

l<}5 

2  7o 

;  - 

'  ( 

72  0 

ft 

i) .  > 

/ 

/$& 

?t 

ODf 

4.U. 

0-  00  J 

1  cW  () ,  i  1 

2  45 

*  ■/•> 

■i:7 

/2y- 

■u 

i),  ■ 

o 

ft 

2  0  20-  ?( 

/■/-; 

7  ■/ n 

4:7 

/  /  0 

.**•  i 

- 

z^/7 

/.  f 

2$ 

0-2L 

73 Co 

oil 

1012.0$ 

. ' ."'  > 

.  f 

/./ 

If  L 

;  '   ) 

_,        1 

y 

Oo 

it 

el?. 

II  ?( 

art 

z  ors.oj 

Z  :;^ 

742 

J  a 

y 



3 

7iJ 

a 

J  27 

21-p 

o-Jtj 

7024.77 

7  0o 

2  'Jo 

77  y 

7J  0 

_•    % 

-/ 

/o  0 

n 

6-21 

7^13 

O'H 

?  01-5.57, 

2  :'*  J 

2  ■':'■ 

/  . 
"/ 

/:■  s 

Z>  .' 

_■ 

^ 

/  ?-2> 

rt 

OjO 

U,  :o 

OlS 

2  02*.  73 

V  /  .■) 

:.  4* 

■/  u 

/:■  7 

J  b 

w-;.  ^ 

A 

7+2.0 

ft 

0  - 1  i> 

y j./4 

0>2l 

2  Q 1  7.  $  I 

'.  1 

1     .■    - 

41 

/*  0 

'1  -J 

>"  ) 

TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


M.ANT 


BAROMETRIC  PRESSURE  (IN.  Hg .)  '/?.   7)  :7         STACK  PRESSURE  (IN.  H^O)  __ 


i  • 


LOCATION 


TEST 


MOISTURE  CONTENT  VOL.  % 


4 


DATE     (\>£JUlH£     ll    /??? 

AMBIENT  TEMPERATURE  °R    


NOZZLE  DIA.  IN. 

PROBE  LENGTH__ 
OPERATORS 


0>22o 


TEST  TRAVERSES 


TRAVtRSE| 

POINT 

TIME 
(MIN.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
AP 
(IN.H2O) 

VEL. 

(FT./ 
SEC) 

ORIFICE 
&P 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F.) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 

TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

PUMP 
VAC. 
IN. 

»9.) 

OUTLET 

INLET 

o 

// 

2 0  27.  tt 

2-4? 

25  0 

47 

74 'a 

jff 



00"/ 

77. 'J 

ft 

6.  J  4 

J4-01 

0-44 

?02%4Ct 

1  5o 

2.DO 

41 

/4o 

D"S 

y  j 

y 

5.0 

12 

o.ys 

3370 

0.43 

203/.  14 

2  y  5 

zt?y 

47 

7C  0 

57 

3,0 

~~i 

7.5 

ft 

0-53 

53.70 

0    43 

20  32.74 

26  ° 

Z:>o 

47 

26  0 

$7 

5  j 

4 

fo.o 

it 

Of  I 

333! 

0.41 

203431 

ft* 

1  47 

■U 

/  /o 

yy 

*   1 

j 

72.  3 

if 

0  f2$ 

33.  M 

0  41 

?0  35.H 

711 

2  ■/■ " 

4c. 

f'l* 

5  7 

c, 

7:>.o 

it 

oA5 

J/.  06 

0  -34 

2031.H 

Ztt 

't    LO 

I/O 

7>f 

y^y 

a 

ft 

o-  0/ 

7  03t,o3 

Z  4  0 

27-    0 

4  J 

i  ■  z> 

.'2  7 

- 

ft-/ 

i 

89 

0  ■  0 1 

4-U 

0  .00/ 

tQJtf'll 

■2  <}-> 

71 

h  1 

yy 

> 

y 

0-0 

n 

6  -0  1 

41,2 

0  -oog 

vo  5  2-41 

Z  2  9 

7       '-' 

7--' 

/2-> 

:j  7 

.;   .  '  ■ 

-■; 

r.5 

it 

0     0/ 

■f.Cl 

0    0  0? 

yosr/i 

I  :'?. 

7  J  .' 

4:7 

>    -       ■-"■'' 

-)  /' 

.)  ■     ■ 

*/ 

7&>o 

rt 

t)     0  1 

J  41 

0  <®'J% 

2  0  32.  14 

2  y  •> 

'.'     '  ■ . 

■  /  .  * 

/  :  ■■' 

:>'j 

J-  "• 

/ 

/:.$ 

if 

OOf 

4.  Ll 

o-oo  7 

70  si,  n 

2  ;; :/ 

-■)    _■ .  .' 

7 .'  ~> 

:  1 

)  ■ 

!:JO 

Si 

0  •  0) 

4->.i 

0  60$ 

2  031.  -/  0 

"'  '>L> 

-/'. > 

/J  0 

.->  / 

1 





TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

AV. 

1 

PARTICULATE  SAMPLING  DATA 


All  I 


BAROMETRIC  PRESSURE  (in.  II. j  .)_~  J_22 


STACK  PRESSUR] 


HifOJ 


.OLATItlN 


TLST 


MOISTURE  CONTENT  VOL.  % 


4 


dat e    Qc  >otr/t<    27/ fit 

AMBIENT  TEMPERATURE  °F 


NOZZLE  OIA.  IN, 

PROBE  LENGTH 

OPERATORS 


0 


A, 


7  DO 


TEST  TRAVERSES 


POINT 

TIME 

(MIN.) 

STACK 

GAS 
TEMP. 
(°F.) 

S-TYPE 
PITOT 
aP 
(IN.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 

AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(OF) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 

TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

TO 

PUMP 
VAC. 
IN. 

Kg.1 

OUTLET 

INLET 

0 

2  0  3  ?■  4o 

140 

£5® 

V  5 

//n 

^0 

■    -■— — ^— 

7 

I  5 

ft 

O'Xt 

24-49 

C13 

7o  Jo.  5*} 

24* 

73° 

45 

/3-o 

Co 

3.2 

Xo 

rr 

0  -32 

tut 

o.H 

20  41.61 

7  5o 

2o  5 

45 

'/a 

&  0 

3.i2 

3 
4 

7  5 

it 

0  ,33 

2(5f 

o-27 

2o  4 A  1? 

252 

2?  2 

4S 

A;  0 

*J 

3  ■  /-' 

0  -32 

IL.il 

0*2(0 

2o  44. 11 

Z?5 

15  2 

45 

/U 

£0 

j 

^3" 

?£ 

0.3/ 

25.  cfL 

0-15 

20  45,1 % 

2  So 

Zii 

-7  7 

/  .  s> 

/    ■  f 

3.  ■/ 

(■> 

&;•*■ 

9i 

0  -33 

i<>n 

6-21 

Zo  ll.oL 

2  43 

2  (*  22 

<ff 

no 

c<5 

3.  3 ' 

l; 

9i 

20  no f, 

*** 

1  f,  :.> 

'     r. 
•1      t   , 

73  5 

u 

to- 2 

96 

0  -57 

3 -ip 

0  .4L 

?q41*T* 

2*'* 

2  7  0 

-/Vt 

ft* 

>-   ? 

32  • 

7 

.7 .  fl 

cfL 

0  -335 

M-fo 

0-43 

26  50.37 

1  :>'.) 

7  7  5 

-/:, 

7  (t- j 

■■    • 

" 

/.:?' 

7L 

0.  5/5 

zm 

o,4  7 

205Z./4 

2  05 

7*1* 

■re 

tt* 

<o 

•■ .  ' 

/ 

/J  •  0 

■    U 

2  >5i 

53 J 1 

j  .<7J 

2  O  55.  1 1~ 

2  *>5 

2  '•■) 

-n 

2, '3 

.  J 

*>' 

(2,5 

tc 

{ >5& 

:>-/Jf 

0  /is 

2  0  55.  L4- 

2  vi 

2  ft 

■11 

//V 

/ 

& 

/:>'  o 

u 

0 ,  4&  5 

,;/■?? 

}  25 

2  off, it 

*   '  - 

1 

■'/ 

//j 

AV. 

TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

PARTICULATE  SAMPLING  DATA 


PLANT 


BAROMETRIC  PRESSURE  (lH.  Hg .)  '\t  .S3        STA^  PRESSURE  (IN.  H20) 


I-O 


LOCATION 


TEST 


MOISTURE  CONTENT  VOL.  % 


± 


DATE    OcrOfM    £2     ^  i 
AMBIENT  TEMPERATURE  °E 


NOZZLE  DIA.    IN. 

0 

/  So 

PROBE  LENGTH 

OPERATORS 

TEST  TRAVERSES 


TRAVERSE | 

POINT 

TIME 
(MIN.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
aP 
(IH.H2O) 

VEL. 

(FT./ 
SEC) 

ORIFICE 
AP 

(IN.   H2O] 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 

(°F.) 

OVEN 

TEMP . 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OR) 

GAS 
METER 
TEMP. 

(°F.) 

PUMP 
VAC. 
IN. 

Hg.) 

OUTLET 

INLET 

O 

9t> 

2o->$-ol 

735 

222 

4S 

7<> 

*J 

— 

fr-/ 

?,S 

n 

6  0} 

4.CL 

d.00  t 

2  0M-Z3 

737 

?32 

45- 

/2o 

&  0 

j.y 

7 

$  o 

C7L 

ool 

+u 

<?.0of 

ns*4i 

2  ■'!■> 

2i'2 

/Jo 

i2>  0 

$*$ 

3 

I* 

?£> 

to/ 

4-U 

Q-vf 

2o5#,1 1 

?4f 

Zr/a 

-/  :> 

/3  a 

b  J 

$>? 

4 

/oo 

qi 

O-Of 

4>t& 

a  .ool 

7  o5? -15 

/'-// 

7  ■■  ■/ 

r-  - 

■/-->' 

25o 

u  J 
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5 

12.5 

id 

O-of 

4U 
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toff.  II 

?  'J6 

S:.  > 

•/it 

/ ','  f 

j  0 

.) .  -»' 

£ 

15  0 

97 

0-0/ 

4.U 

#■00$ 

fOS9.  4? 
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<fJ 

25  & 

,  J 

j  •  > 

0 

ff 

2o5<(.  4z 

7  4a 

2  7a 

-72 

72  0 

{'.'■'■> 

///-/ 

T.  5' 

c/1 

*>Jf 

2S.I3 

<>-t  1 

?M**li 

l-H 

r/^ 

■/■/ 

f  :'■  .j 

j  / 

3-  :-• 

'/ 

So 

?/ 

$15 

23  33 

0./1 

?o:J  Jo 

2  45 

7  &  -, 

! 

V  ~J 

//a 

/ 

J 

t* 

Y7 

6-2C{ 

IS.I3 

J>24 

?St>3,04 

2  5o 

2  ■■■  5 

t 

fc> 

,'f 

4 

/,).  0 

rf 

0  ■  is 

'?$.  & 

o..fi 

?Qk4Jf 

2  >es . 

2  )* 

■  J  -/ 

/•o   ,1 

:  t 

■■ .  ) 

'> 

flJ 

97 

0-/& 

/(JO 

5,  M 

I&$$-ll 

*■'  5* 

?  7.v 

■/    '  ' 

t 

/    ■ ' 

1 

-^1 — 

A 

/5o 

Jll  _ 

-4  ■  /(, 

M  /,? 

0*f3 

ZflS&.ol 

i  ?  ^ 

■7  7  13 

J 

/      '2 

,.'/ 

— : 

wiiT-ir 

TOTAL 

AVERAGE 

AV. 

TOIAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


PLAN! 


BAROMETRIC  PRESSURE  (IN.  Hg  .)_./_/■ .  ^  .-T_  SIACK  PRLSSUHI.  (if*.  ll^O) 


t-j 
ro 


LOCATION 
TEST 


4 


MOISTURE  CONTENT  VOL.  I 
NOZZLE  DIA.  IN.     &  ■ 


JP'O 


DATE    J^OJM    2  7J971 

AMBIENT  TEMPERATURE  °F 


PROBE  LENGTH 
OPERATORS 


TEST  TRAVERSES 


TRAYLKSE 

POINT 

TIME 
(MIN.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 

aP 
(IN.HzO) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
aP 

(IN.   H20) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(OF) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(°F.) 

GAS 
METER 
TEMP. 

(°F) 

PUMP 
VAC. 

:in. 

Hg.) 

OUTLET 

INLET 

O 

?7 

'lOLL.Oy 

Z4S 

z?° 

J 1 

1  - 

/i» 

// 

— 

ra-j 

IS 

cn 

0   41 

ft  ft 

d-33 

70i?,tt 

2<Jo 

2  ^o 

■ft 

/(,■>' 

/  / 

1* 

3.S 

.  i 

So 

97 

o.  44 

5o% 

Q.3S 

?o£tOl 

Z35 

If* 

■// 

//J 

6  2 

+  t 

3 

75 

97 

o   5f 

34.U 

0  .45 

Zo7o.1t 

2  3$ 

21\' 

41 

/If 

62 

>.  J 

</ 

10-  o 

?7 

0.5/ 

33.33 

0.4/ 

2o7l  44- 

I  1« 

2'}0 

4i 

ffS 

6  1 

€'* 

*i 

(7,5 

rP 

c).  48 

$1J3 

*.3f 

lo74.o& 

2  4$ 

2  7>i 

i 

/'):> 

6   3' 

/■  i 

-> 

/  :>.  0 

11 

o  .4s 

'12-33 

0-3? 

2  0  7*6 f 

2  C-& 

?  -■' 

-/a 

/yy 

,•:  S 

4-  i 

; 

TOTAL 

AVERAGE 

_AV^_ 

TOTAL 

■ 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


Absolute   stock  £aa  pressure    in    in.   H#.    is 


P   .  in.  H-0 

_.  static  2 

Ps       -      Pbar     + 


13. 6  in.  K20/in.   Kg. 


Ps       «  Jjl-   ^  O    + 


TITS 

Ps       -         a    7  ■  Pj    in.   Hg. 

Tfie  molecular  weight  of  the  stack  fias  on  a  dry  basis   in  lb/lb.  mole,    is 

Hd     -     0.44   {'f>  C02)   avg.  +  0.32  (£  02)   avg.  +  0.28  [(jj  N2)   avp.   +   (^  CO    )    av£, 

Md     -     0.44  ^       ^-  £  +  0.32  x      20  ■  75         +  0.28  (   77.  /S+  ) 


*d     -       7  9-0/        lb/lb.  mole. 


The  volume  of  water  vapour  oollected  at   rofereaoo  coaditlonc   la  ft     ia 


Vwo       -       0.0474     ft  /wl     i     volume  of  moisture  oolleoted  al. 

Vwc       -       0.0474  i      £   7.  f 
Vwc        -  s  ■  <^' ft 

The  average    AP  orifice   in   in.  H^O   is 

a   „        i+i                              ZAP  orifice 
A  P  orifice  avg.     .  j  jjg** 

A  P  orifioe  avg.     -  /  /  -  3  £  4 

A  P  orifice  avg.     -  ^  ;  Z/  4  in.   KjO 

The  pressure  at  the  gas  meter  in  in.  Hg*   is 

&P  orifioe  avg.   in.  H20 
**       '       PUt     +         1}.&  in.  H20/in.   Hg. 

p»    .      2  9.53    +    0-o/ f? 

Pm      -  Z    i  •  -55     in.  Hg. 


i  ->  < 


The  taaperatttre  of  the   total   gas  meter  in     H.    ie 


Ta 


£  meter  t— p.     P.     +     46o 
#  points 


Ta 


+  460 


Tin 


<r?  *  o 


J°H 


/^  /  £s-t**£rCr> 


-    ,-■*>  r^'r- 'V.'V        J_?     ) 


The  total   volume  of  gas  metered  in   ft      Is 


Vm        -       Vf  -  Vi 


Vm 


Vm 


SSJ9    ft3 


The  dry  gas  volume  at  reference  conditions   in  ft     ie 


Vmc       -       17.71 


'H 


3 


in*  Hg. 


Vm   ft     1  Pa  in.   Hg. 
Tm     °R 


Vmo       -       17.71  x^V.7fi    ??.?5 
Vmo      -  S4,l0         ft3 


t  =, 


Tho   nlaok  gas  moiatura  aontont,    i.o.    the   proportion   hy  volu.it  of  wat«r 
vapour  in  tha  gas   strean   ia 


Bwo 


Vwe  ft  (using  dry-rite) 

Vwc  ft3  +  Voo  ft3 


Bwo   -         -?  •  A.  ' 


Bwo 


Bwo 


2      7  /          + 

5 

-//  o 

57-  31 
3.05*6 

The  molecular  weight  of  the  stack  gas  on  a  wet  basis  in  lb/lb  mole,  is 


Ms 


Ms 


Ms 


Ma 


Kb 


Md  lb/lb  mole  (1-Bwo)  +  18  lb/lb  mole  r  Bwo 
Zf-0  /     x    (1  -  &05*  )  ♦  18  x    Q'b5£> 

I  9.o  I    x    p  .<}4  4-       ♦     /-  00/ 

2  €•  3  7     _  lb/lb  mole. 


The  average  velocity  of  the  stack  in  ft/etc  is 


Ua 


§   points 


Ub 


Us       -  j(  •>■   7  Z~     ft/sec 


The  average  temperature  of  the  stack  in     R.   ia 


Ta   aV*'        "  *  points  +  46° 


Ts  avg.       -  £    '  73  +  460 

Ts  avg.       -  9  ?,   7  +  460 

Ts  avg,       -       SSZ-  /°R. 


2 
'Ifco   croon-uaot  joniil   wbu  of   the   ul.-iok.   in    ft      in 


2     2 


n  i)  ft 
As      -     ; 


As      -       -jp    x     ( ) 


As       -       0.7854  x 


i-  0 t?f£t^rc 


As        -  /  ■    U  ft     /    f-t^TC-K  c.-  j  >-'. 


T^ie  volumetric  stack  gas  flowrate  on  a  dry  'basis  at  reference  conditions 

in  ft  /hr  is 

Qb       »        3600  sec/hr  x  Us  ft/sec  x  As  ft     x  (1-Bwo) 
x|  ref  x      El 


Ts   avg.  P  ref 

Qs       -       3600  x    2  0-7 1    ft/sec     x       %  0    ft2  x  (1  -  ££££) 

t     ^0  ?  %  $3  in.  Hg. 

^  /  oR  x  29.92  in.  Hg. 

qo   -    36oo  x  2o-iL  x  2  a  *  q3£L  *  Lf£i  *  gjtdZ 


The   total    amount   of  particulate  matter  collected   in  ag.    la 
Mp        -  f'r  '*      mg. 

The   concentration  of  particulate  matter   in  Btacic  gao  on  a  dry  basis 
at   referenoe   conditions   in  lb/ft      is 

Cp       -        2.205  x  10       lb/mg     x  -^j-2 

-6  /  T-     •       i(r 

cP      =      2,205  x  10  °    x     —     ;  ;  . r 

*s    t-  t  V        ft 


Cp 


_  7 
J^  jlxni    lb/ft3 


The  emission  rate  of  particulate  matter  from  the  stack  on  a  dry  basis 
at  reference  conditions  in  lb/hr  is 


EHp   -   Cp  lb/ft3  x  Qs  ft3/hr 

EBp 

ERp       -       0  '349     lb/hr     /  £/LT£ ,s     #,r  j -• 


5  f/X*>   x     &•  00    //J 


I.  OS      /l^Ur 


PLANT      ^  *.i/J      #><</£< 
LOCATION    /V£i*s  #*<■/■     O**' 


DATE  Qc  O^  J  7  OJ  9 


;st 


4 


OPERATORS 
ANALYST 


MOISTURE  DATA 


IMPINGER  #  1 


IMPINGER  #  2 


IMPINGER  i   3 


IMPINGER  #   4 


FINAL  WEIGHT 
(gm.) 


6/f-l 


SfS.3 


449.  2 


674.3 


TARE     WEIGHT 


J"7£.    / 


Jf/X  / 


/#i<  / 


^ 


4,3. 


L 


TOTAL 


MOISTURE  VOLUME 


WEIGHT  OF 
KOISTURE 

ismJ. 


A    -?    <~ 


//.  Jf 


/ 


/&  & 


6  7.7 


&  7.    7  ml 


PARTICULATE     DATA 


FINAL     WEIGHT 
(am. ) 

TARE     WEIGHT 
(am. ) 

WEIGHT       OF 
PARTICU!  ATF    Urn    1 

FILTER 

o  -75L7 

6-7?it 

o  ■  o  o  o  L 

BEAKER  WITH   (PROBE  - 
NOZZLE  -  CYCLONE) 
WASHINGS 

4  i>  7Z?3~ 

4/7ZL/ 

O0034 

CYCLONE      FLASK 

¥7.  7/  14 

4  7.  7o  7Z 

0  >o  / 0  z, 

BEAKER  WITH    (IMPINGER 
•    FILTER-HOLDER) 

CONTENTS     AND     WASHINGS 

4L  7oo7 

4i.  7joL 

0  ■  OO J  / 

f 

TOTAL 

(m.) 

0-   0  /43 

PARTICULATES    I 

N   (mg.) 

7J.J 

130 


PLANT    ftcE        Gftfim      D<VM 


BAROMETRIC  PRESSURE  { IN.  Hg.)  2  ^  ,  £1 


STACK  PRESSURE   (IN.   1*20) 


LOCAT ION  Nf^Qoi^vt     n^T/iAiO 

TEST      <T __ 

DATE   No*J.   Z  /n  3 

AMBIENT  TEMPERATURE  °F  4S* 


MOISTURE  CONTENT  VOL.  % 


NOZZLE  DIA.  IN.  Q.  2S" 


PROBE  LENGTH     4-'   £ff£CTiV£ 


OPERATORS  b.g  C.Sr.Aj  AuJ.  fr. 


TEST  TRAVERSES 


TRAVtRSE| 

POINT 

TIME 
(MIN.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
AP 
(IN.H2O) 

VEL. 

(FT./ 
SEC) 

ORIFICE 
aP 

(IN.   HzO) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(OF) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OR) 

GAS 
METER 
TEMP. 

(°F) 

PUMP 
VAC. 
IN. 

Hg.) 

OUTLET 

INLET 

O 

b°> 

j?/o?>.o3 

P60 

/?o 

6Q 

/sri 

*0 

•■r 

AT- 1 

^.4' 

_£? 

O.ol 

A.  DO 

O.o*  4 

P/o9.44- 

;&o 

/7a 

e>8 

i£i 

4o 

0,i' 

Z 

i'.O 

#9 

0.0* 

*.*'3 

o.o/C 

^/09  -74 

;«o 

/*)$' 

6° 

210 

4,0 

O.J' 

3 

7a' 

69 

o-ot 

f<* 

0.008 

P/0*i).  ?9 

Ho 

p/r 

So 

2  3o 

4o 

6.V 

4- 

/oo 

*?<=> 

0,0  f 

442 

0.00S 

*//o«2  / 

fiSY 

24-0 

BZ 

2  4-2 

40 

o.v 

r 

s 

l2\* 

69 

0.01 

ftf 

o.oofl 

-kltO^S' 

?£'o 

4iV 

6£>' 

2S'o 

40 

Ci.i' 

£ 

/s'.o 

89 

oot 

MX 

0.00a 

2y/o.  <S 

**s' 

2  7o 

e& 

2C2 

<U 

O-i* 

o 

9!) 

211/.  ot 

*4i* 

;ao 

&o 

Mo 

4  i' 

3.0 

MH-I 

j?(i' 

85 

o,28 

M-W 

0.2P* 

21/Z.XB 

Mf 

Affeo 

80 

Mo 

4  5' 

3° 

2 

*s'o 

0? 

0.23 

}*Ai' 

n,2a4 

?l>*  i'3 

tt° 

#0 

7$* 

?3o 

#4 

Jo 

-j. — 
3 

?r 

9  3 

o.ll 

P-4./0 

0.32 

2I/4.7C 

Uo 

P7£ 

74 

2$i* 

*s' 

3^ 

f 

/C»,0 

93 

o.22 

3hV>* 

o./7C 

J7//4"  Si' 

%A*' 

2  7Z 

73 

240 

^3' 

p  ") 

y 

t2Y 

33 

0.2C 

n& 

0.*/ 

2//7.e>3 

KAo 

2  1±' 

79 

?4" 

5b 

$•* 

_£ 

/s'o 

5  3 

o./9 

}*>>\ 

o./s' 

27/<3*Oi' 

US' 

^BXL_ 

„Z2 

?1l 

5'0.._ 

*.V 

TOTAL 

AVERAGE 

. 

AV. 

TOTAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


'LAN  I 


to 


LOCAI 

ION 

TEST 

DATE 

2  /?1 

BAROMETRIC  PRESSURE  ( IN.  Mg.)_ 


MOISTURE  CONTENT  VOL.  % 


STACK  PRESSURE  (IN.  H^O) 


NOZZLE  DIA.  IN, 


PROBE  LENGTH 


AMBIENT  TEMPERATURE  °F 


OPERATORS 


TEST  TRAVERSES 


TTUWLRSE 

POINT 

TIME 
(MIN.) 

STACK 

GAS 
TEMP. 
(°F.) 

S-TYPE 
PITOT 
aP 
(IN.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OR) 

GAS 
METER 
TEMP. 

(°F.) 

PUMP 
VAC. 

;in. 

Hg.) 

OUTLET 

INLET 

O 

ZitSA^ 

^4o 

^8° 

8s' 

^4-o 

ri 

ht 

Z 

fr* 

93 

o.fl* 

3/.// 

Q>26 

J2/20.O7 

24s' 

2  Bo 

es' 

Mo 

yt 

M 

i'o 

^ 

a'Z 

J3-4J 

a,  42 

ZUhll 

pyo 

?70 

73 

Mo 

$'x 

4.^ 

I 

7-y 

20 

a.4? 

334t 

*4d* 

2/23.2^ 

ptr 

2t? 

78 

P4o 

£>'£ 

4./ 

I 

/0.0 

e>3 

o.+C 

3/.  *y 

o37 

,2/24.8? 

^^^ 

P70 

eo 

-24o 

4Y 

<M 

5' 

fr* 

$3 

6.^0 

;?$>J3 

032 

?/?6*33 

p^"o 

P?o 

eo 

^3o 

nt 

f7 

c 

vs'o 

93 

o.3^ 

28-X 

o.3l 

j?/*7.87 

-aro 

;??o 

Bx 

;Uo 

&Q 

4.0 

■ 

' 

TOTAL 

AVERAGE 

AV. 

TOTAL 

■ 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


PLANT 


BAROMETRIC  PRESSURE  (IN.  Hg.)_ 


STACK  PRESSURE  (IN.  H2O). 


LOCATION 


TEST  S 


MOISTURE  CONTENT  VOL.  % 


DATE    MO*).  2/T5 


AMBIENT  TEMPERATURE  °F 


NOZZLE  DIA.  IN. 

PROBE  LENGTH_ 
OPERATORS 


TEST  TRAVERSES 


TRAVtRSE 

POINT 

TIME 
(MIN.) 

STACK 

GAS 
TEMP. 
(°F.) 

S-TYPE 
PITOT 
AP 
(IN.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
fiP 

(IN.   H2O] 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 

TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

PUMP 
VAC. 

(IN. 
Hg.) 

OUTLET 

INLET 

O 

Of 

2/*&oo 

.735' 

a.  4-0 

/oo 

/A/ 

(TO 

Ci" 

Sr-1 

*./ 

_M 

CO/ 

4*<t 

aooQ 

?^a.2i 

A  3*" 

A4o 

/OO 

/*/ 

/O 

OO* 

z_ 

f<o 

U 

o.of 

f<4 

oood 

2/?8.4-6 

2fo 

JJ3i' 

©9 

^OO 

£0 

p.j' 

2 

*S' 

°>4- 

0.0/ 

f.<4 

a  0^6 

2  /  2  b,  £  8 

*4o 

P4o 

#o 

^0  7 

^0 

0.4" 

4 

/CO 

54- 

0.0/ 

fU 

o.oofi 

a*;?  8.^/ 

P4o 

;ro 

9/ 

apV 

Cf 

o.y 

r 

Itf 

94 

oof 

Hf 

0.0  °S 

zn^ts* 

2  4-o 

PS'V 

£0 

P3S' 

Co 

o.y 

& 

n'o 

94 

n.o/ 

4*4 

G.OOfl 

2^9.33 

*4-t* 

;7o 

Bo 

P40 

-12^ 

0-3' 

0 

9< 

2J3**.Srj 

>4i' 

?Bo 

fto 

;?4o 

a 

•17 

&t-i 

zy 

<K 

0.38 

;&<* 

0-3/ 

2/30.  ^2 

^i'O 

;?&o 

P/o 

?4o 

€( 

4.7 

z 

i'O 

e><- 

n,3o 

?*A7 

o.^r 

pr  3P.  0/ 

2lt> 

pCj0 

7^ 

pi  7 

6/ 

4.v 

.1 

?*>' 

K 

o.*R 

;?4<o 

0^3 

2/33.0& 

£lf 

■?*>a 

72 

?  Co 

C/ 

f4 

4 

/O.O 

s>£ 

0<*B 

2<UO 

o.n 

2134.2^ 

Pi? 

P^o 

-/« 

;a> 

ft' 

4.4 

r 

i?S 

9<: 

fl.A/ 

#J* 

0./7 

P/35:  54 

&t* 

7&> 

^<ro 

C4- 

3.  ft 

£ 

/i'.O 

_3A_ 

0-2/ 

.#■31 

oJ7 

p^.  4 1 

2(o 

ABS' 

Vi' 

2  \'& 

<i" 

2,  ft 

TOTAL 

AVERAGE 

- 

AV. 

TOTAL 

AVERAGE 

AV. 

. 

..... 

PARTICULATE  SAMPLING  DATA 


.AN  I 


BAROMETRIC  PRESSURE  (IN.  Hy  .) 


STACK  PRLSSUKi:  (IN.  ll^O) 


OCATiUN 


i  ■ 


TEST 


jC 


MOISTURE  CONTENT  VOL.  % 


NOZZLE  DIA.  IN, 


DATE  /Ho  V  ,  St 


hx 


PROBE  LENGTH 


AMBIENT  TEMPERATURE  °F. 


OPERATORS 


TEST  TRAVERSES 


TR/WtRSt 

TIME 

(MIN.) 

STACK 

GAS 
TEMP. 
(°F.) 

S-TYPE 
PITOT 
AP 

(IN.HiO) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

OVEN 

TEMP. 

TO 

IMPINGERS 
TEMPERATURE 
(OR) 

GAS 
METER 
TEMP. 

(°F) 

PUMP 

VAC. 
IN. 

ug.) 

POINT    | 

OUTLET 

INLET 

O 

% 

2/37.  ol 

2<fO 

p*i" 

?r 

*42 

Ss' 

^,0 

66-1 

<0( 

o.aV 

3Mfc 

o>W 

2/3S.7Z 

**V 

283' 

75' 

2+2 

or 

/,o 

2 

t>c 

Ow.i',2 

33.i3 

0.43 

^  If  0,4-/ 

Zs'o 

p  fi-i" 

73 

2i'5* 

cv 

<r.  a 

z 

?<s 

$i 

O,  i'O 

jjiilfi 

o.+Z 

5l4>?.0t 

?yy 

^^ 

78 

*4r 

/s* 

*.a 

4- 

/o-u 

?7 

6.j'£ 

Htt 

6.45 

2)^.73 

tSTf 

^?i* 

fio 

P^o 

<ff 

£  ^ 

* 

i 

ip.r 

97 

o.  yo 

3*^1 

M2 

2  1+^3© 

*yt> 

p?r 

7i' 

PS'D 

a 

*./ 

iL_ 

/J'o 

37 

o.4o 

;M1 

o.33 

2/4*89 

ifJf 

;?Bo 

7i' 

-P  A'O 

£~) 

i.'i. 

TOTAL 

AVERAGE 

AV. 

1UIAL 

AVERAGE 

AV, 

PARTICULATE  SAMPLING  DATA 


f 


•LAN  I 


BAROMETRIC  PRESSURE  ( IN.  Hg  .) 


STACK  PRESSURL  (IN.  HgO) 


LOCATION 


MOISTURE-  CONTENT  VOL.  % 


U1 


TEST 


JL'_ 


DATE     //Q 


o.j/r? 


AMBIENT  TEMPERATURE  °F 


NOZZLE  DIA.  IN. 


PROBE  LENGTH, 
OPERATORS 


TEST  TRAVERSES 


TRAVERSE 

POINT 

TIME 
(MIN.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
AP 
(IH.H20) 

VEL. 

(FT/ 
SEC.) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 

VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°E) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(°F) 

PUMP 
VAC. 
IN. 

Hg.) 

OUTLET 

INLET 

o 

/oo 

P/47.C4- 

P4^> 

*3o 

sr 

H-G 

<Ti- 

o-  r 

cr~i 

r?>' 

/oo 

0.  Of 

4-?i 

<3,oofl 

P 14- 7.7s' 

^sr 

;?3o 

fcr 

1  4o 

a' 

0.3' 

2 

y<<? 

/OO 

0,OI 

S*l\ 

0.0O& 

2.14-7.  4-i' 

^?o 

P27 

*r 

/7S' 

a 

r?>' 

3 

7.f 

/oo 

O.QI 

^n 

0.008 

?»4">.^>* 

7So       p^r 

>? 

/^Q 

60 

0.^ 

4 

/O.o 

loo 

0.0/ 

f.*3 

O.OOJJ 

714-7.  96 

P7o 

*ro 

So 

*/0 

£0 

o.i' 

• 

l?\' 

/oo 

o.or 

f*a 

O.OQ& 

?i  4-8.07 

P?/ 

P72, 

er 

P3o 

(0 

OS' 

_£___ 

/DO 

/oo 

O-oJ 

4.« 

oOog 

2 145.^  ft 

P7J' 

?-5i' 

0e 

;  s'o 

so 

0  y 

O 

/oo 

2l4tf.<U 

2rff^ 

?oo 

66 

;zj"^ 

60 

J'o 

M-l 

2? 

/  oo 

S.,24 

2o.7A 

£>.2C> 

2  14^.45 

PCS' 

3o  <^» 

&& 

Pib 

c>° 

?.o 

I 

-S.'O 

f  OO 

h.?t 

p/,i'7 

0-2i 

?/Vo.y3 

>->o 

;Oj' 

Bo 

JMs" 

(2 

?.« 

\ 

?* 

/oo 

6,24 

po.?* 

o.^O 

?U'Ai'j' 

?il' 

;ys' 

Bo 

2/)0 

CI 

3o 

4 

/O.O 

/oo 

0./7 

/M4- 

0./4- 

P/\'P.  4c> 

DGo 

P-Bo 

no 

2  35' 

62 

P.* 

i' 

V*' 

loo 

0.3 

ji/* 

o>pr 

2/r3.i'4 

^60 

P?o 

ffo 

23o 

C2 

3.5. 

_£_ 

ff*Q 

/oo 

oJi' 

?in' 

0-2/ 

2U'f.  /o 

JiV 

?6  s' 

&e> 

_np_ 

CO 

3-0 

TOTAL 

AVERAGE 

J 

AV. 

TOTAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


PLAN 


BAROMETRIC   PRESSURE  (IN.  fig .)_         STACK  PRESSURE    (IN.    HgO) 


Ui 


I.OCA1  10 


TEST 


MOISTURE  CONTENT  VOL.  % 


-3. 


DATE  _JJjgtf_.£ 


In. 


AMBIENT  TEMPERATURE  °F 


NOZZLE  DIA.  IN. 


PROBE  LENGTH 
OPERATORS 


TEST  TRAVERSES 


TRMLRSE 

POINT 

TIME 
(MIN.) 

STACK 

GAS 
TEMP. 
(°F.) 

S-TYPE 
PITOT 
AP 
(IN.H2O) 

VEL. 

(FT/ 
SEC.) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 

TEMPERATURE 
(°F.) 

GAS 
METER 
TEMP. 

(°F) 

PUMP 
VAC. 

;in. 
>'g.) 

OUTLET 

INLET 

O 

/c?o 

2M-4-.77 

P40 

JtO 

36 

/94* 

Cd 

f  J* 

C6-) 

*.> 

/oo 

6>& 

^/■^7 

o.4r 

2/1^32 

Mr 

A&o 

<2>o 

/<5r 

io 

f*" 

5'.u 

/oo 

o.yt 

3o,^o 

o.4f 

2/i'7.8o 

P4o 

ti'O 

m 

P30 

60 

4,r 

?s 

f  oo 

6.4-8 

^f> 

6-3^ 

5/i'^>.3  4- 

240 

?l"$? 

BQ 

^2i" 

£0 

*■*' 

4 

/q.o 

/  oo 

C2 

73-/4 

0^' 

3/^0.^ 

J3S' 

;Uo 

90 

^4,2 

CO 

3.3 

y 

\?f 

/oo 

oj>'2 

30V0 

0.4-2 

ZitL  <)Z 

jz<r 

110 

6S 

*U 

cz 

4->' 

c 

/j'.O 

/  oo 

6>¥ 

;C7i* 

0.33 

1H  3.24- 

230 

w 

8& 

24V 

a 

3.B 

TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


Absolute   atack  via  preaoure    in    in.   Hg.    is 


PBtatic   ^H20 
Ps       -       Pbar     ♦ 


13.6  in.  H20/in.   Hg. 


Ps      -        2^±'7      +       o,o4 

TTTT 


Ps        -  2t>.i"f         in.   Hg. 

The  molecular  weight   of  the   stack  ^as  on   a  dry  basis    in   lb/lb. mole,    is 

Md     -     0.44   ('£  C02)   avG.  +  0.32  {%  0g)   avg.  +  0.28  [(%  Hg)   av^.  +   (j£  CO    )    avR. 

Md     -     0.44  x      Q.4 +  0.32  x      J?0.?-S"         +  0.28  (  7  7,  3  J  *  +    — —     ) 

+  o.  4  x  ©  •■!> 
Hd    -        0./76  +         *•<  4  +       PA  g^c  +  0,i4 

«d     -         ^^  QQZ      lb/lb.  mole. 


The  volume  of  water  vapour  collected  at   reference  conditions  in  ft     ia 

Vwo       -       0.0474     ft  /ml      z     volume  of  moisture  oolleoted  ml. 
Vwc       -       0.0474   x       S"Q-  & 
Vwc       -  ;?■  40  8  ft3 

The  average    AP  orifice   in   in.  H„0    is 

EA  P  orifice 


A  P  orifioe  avg. 


#  points 


A  P  orifioe  avg.     -  /O.  ^  /  2 

i'4 

A  P  orifioe  avg.     -  0-20  2  in.  H20 


The  pressure  at  the  gas  meter  in  in.  Hg.   ia 

Ap  orifice  avg.    in.  H-0 


Pm 


Pbar     +         13.6  in.  H,0/in.  Hg. 


Pm       -  £JLiI2         +  O-^QZ 

13.6 


Pm       -  ,2  ^>.y^       in.  Hg. 


The    teaperatmre  of  the   total   gaa  neter  in  °R.    is 


fc       ■       V  points +     46° 


Tm       -       70 +  460 


The  total  volume  of  gaa  metered   in  ft      is 


(Z^p^s-t** 


Vm       -       Vf  -  Vi 


Vm 


Vm 


£Z>0C     ft3 


The  dry  gaa  volume  at  reference  conditions   in  ft      is 

,,  ,,  °K  Va  ft3  1  Pm  in.  Hg. 

Vmc       -       17.71     ,„     H„  JT^ e — 

in.  Hg.  Tm       R 


Vmo       -       17.71  x  S'&6£x    JS.S'J 

ST3o 

Vmo       -  S'A4-7  4         ft3 


129 


Thu   ntaok.  gas  moisture  content,    i.o.    the   proportion   by  volume  of  water 
vapour  in  the  gas   stream   is 

B^o       „  v*e  ft (uaing  dry-rite) 

Vwc   ft     +  Vno   ft* 

Bwo      -     7.  4-Q8 

2*  fog    +   i'A  m 

Bwo       -  ^.f°<3 

r  J.  #82 

Bwo        -  O.  OA&r  7 

The  molecular  weight  of  the  stack  gas  on  a  wet  basis  in  lb/lb  mole,    is 


Kfl 


Ms 


Ma 


Ma 


Ma 


Md  lb/lb  mole   (1-Bwo)  +  18  lb/lb  mole  z  Bwo 
JJ.QOZ      i     (1  -Q,Of47  )  +  16  x  o.o4*+7 

£8.$'  f/       lb/lb  mole. 


i  i  n 


The   average   velocity  of  the   stack,   in   ft/see    is 


Ua 


#  points 


4'4 

Ua        -  /9-  f-&"         ft/sec 


The  average  temperature  of  the  stack:  in     H.    is 


Z  Ts     .,_ 

70    aVS-        *  *  points  +  46° 


Ts  avg.       -  J~3a£*  +  460 

Ts  avg.       -  ^  4.CS'         +  460 

Tb  avg.       -         J^j£i££_°R. 


1  -  T 


2 
'Ihu   croon— u«ot lunid    uxau.  ol'   the    uL/iolt   In    ft      in 


2     2 

n  u  ft' 

As 


Aa 


As 


4 

)2 

0.7854  x 

5 

^2    / ^ 

/ /v^  r^r*.     biz  u 


A3     -     ^         rt    /  A/^  r^r*.      £  /2.  u  *i 


The  volumetric  stack  gas  flowrate  on  a  dry  basis  at  reference  conditions 

in  ftVhr  iB 

2 

Qa       -        3600  aec/hr  i  Us   ft/sec  x  As  ft     x  (l-Bwo) 

Xlref  x       & 


Ts  avg.  P  ref 

Qa       -        3600  x     lb  AS    ft/sec     x  9        ft2  x  (1  -  Q**±£7) 

<*Wr  29-92   E  Hg. 

qg     -      36oo  x    tJt&OZ.  x       g      x  o.«r3    x  a.«arT£  x  Q.S6  83 

Qo       -      iJ_Q/^pSft3Ar       /f}LT5*t         btt\J^ 


The  total  amount  of  particulate  matter  collected  in  Bg«  is 

Kp   -    /£".  O   mg. 

The   concentration  of  particulate  matter   in   stack  gaa   on   a  dry  basis 
at   referenoe  conditions   in  lb/ft      is 

Cp        =        2.205   X  lO"6  lb/mg     x  -^ 

Cp        =        2.205  x  10  °     x       — *v 

p  r/.4  7f  ft3 

Cp      -       £•  426X<o        lb/ff1 

The   omission  rate  of  particulate  matter  from  the   stack  on  a  dry  basis 
at  reference  conditions   in  lb/hr   is 

ERp       -       Cp  lb/ft3  x  Qa   ftVhr 

-7  s- 

brp    -    &±i£&*  *  3^9/X'o 

ERp       -        /3.  3/g"       lb/hr     /V/i.  T5A        Zi  A  U  H 


/o9&  ////-   /o-^y 


PUNT 


a  '.J.-.j      t/t</f.J 


L QCAT ION  //^:vg?>AV      "  A  or***  J 

TEST  JT 


DATE       /yJS£s-;c 

OPERATORS. 

ANALYST 


,/  ,  / 


MOISTURE     DATA 


IHPINGER   I    1 


IMPIHGER   ff  2 


IHPINGER   *  3 
IHPINGER  f  4 


FINAL     WEIGHT 


f  /¥  7 


S72. 4 


44* 


? 
*? 


6  7/.  S 


TARE     WEIGH i 
(•am,) 


SS7.S 


S(* :.  9 


4  jf.f 


&  Sh  Z 


TOTAL 


MOISTURE  VOLUME 


WEIGHT  OF 
MOISTURE 
fern. ) 


%s 


/  f 


A 


7 


So,? 


So  J 


ml 


PARTICULATE     DATA 


FILTER 


BEAKER  WITH  (PROBE 
NOZZLE  -  CYCLCNE) 
WASHINGS 


CYCLONE  FLASK 


FINAL  WEIGHT 
(qm. ) 


TARE     WEIGHT 


iomj. 


0  ■  7ff£> 


SI.  Of  ff 


BEAKER  WITH  (IHPINGER 
FILTER-HOLDER) 

CONTENTS  AND  WASHINGS 


L 


■//■  7t>  45 


4?>  to  rz 


*•  7f$  /■ 


S/.  OS4Z 


EIGHT       OF 


PARTICH1ATF    tnm   ) 


o-  coos 


■0  .oo*f  ¥ 


4 'Jr.  7S.fl 


47  ■  <?o  7  7 


TOTAL       fry.) 


o  .  o  o  9  J 


J>.    0  DOS 


>-  2  7S0 


PARTICULATES    IN    fffif.) 


/f.   0 


SA 


.1. 

1.1 1 


*y  o&i  u      Z/U  5-  O 

p l- m T ._  dj2 Ls w\'^/^   <^A'vyX' 

locat  i o m  A'Y  :u  fut<  v i  0*  -'''■> I- )  'J 

TEST <£ 

date     /VQt/et&x  :.  '979 

AMBIENT  TEMPERATURE  °F.   j^S 


BAROMETRIC  PRESSURE  (iN.Hg .)  Z  9.   ->~  7-       STACK  PRESSURE  (IN.  H;>0)___ 


MOISTURE  CON 

TENT  VOL. 
IN. 

% 
o 

NOZZLE  DIA. 

2.5'Q 

PROBE  LENGTH 

4' 

£ff£cT 

vC 

OPERATORS 

4  *4G 

i 

€>  s 

> — 

Cj 

p 

TEST  TRAVERSES 


TRAVERSE 

POINT 

TIME 
(MIN.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
AP 
(IH.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

-  —     -    -  ■ 

OVEN 

TEMP . 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(°F) 

PUMP 
VAC. 
[IN. 

Hg.) 

OUTLET 

INLET 

O 

?z 

Z/7^74 

240 

Z2o 

'// 

/\) 

4? 

■ — 

or-  7 

Z.5 

?at 

O-Ot 

tn 

0>oi& 

,fl/7£-o6 

2  4$ 

2  25 

4'2 

/OO 

4)f 

j.  J 

Z 

Xo 

92. 

6  -0  1 

4-1,5 

0.  00$ 

^intxil 

2vo 

ZZ'S 

45 

/o  2 

-/'/ 

j  ■:>' 

3 

7-3 

?2 

0  0 1 

U^ 

0-  00  ? 

'lllLSl 

l>5 

I  2>  0 

45 

//  2. 

if 

6  -2. 

■4 

/o-o 

?2 

o-OI 

y.  &$ 

o-  00  $ 

"Z/7L7r 

260 

2  -•-> 

4  4 

7 J  ■■> 

1* 

J  -2 

/i.s 

?z 

0-0  1 

4.&* 

o-  00  % 

•7JU-H 

2  (o  2 

2  2  tf 

7  t> 

/2.-. 

4/ 

0  ■  ' 

__.A  __ 

tr>.  o 

92- 

001 

'/./,* 

0    00  H 

xzm.ii 

222 

2  2d 

4  4 

742 

■7  7 

. ) .  • 

0 

1 1 

2/77. 1 ? 

''  -7  '  ■ 

/.  ■ 

//,) 

-/'/ 

— 

0H~l 

2.  5 

92- 

#•13 

?)M 

o./9 

2nr.n 

Z  t'O 

L* 

12  0 

l-2i 

5'  2) 

7 

oo 

■   fz 

j>  ■  J  0 

'Jo.-fg 

0.  /6 

2/77.  iff 

2  /o 

9i 

1 .  - 

■  / 

;  2 ,  ) 

2.  7 

y 

Y-5 

94 

0  ■  2o 

ion 

Q.tto 

2/ to.?  9 

7/o 

*  ■    ■  ) 

42 

/.■'.  / 

/'■".■) 

/ 

2 

t  o  ■  ') 

■     94 

0    ,1 

/(,.n. 

0-  fO 

2  1  ft.  n  1 

?  ■  -  *'" 

7  ■:■  -1 

43 

//i 

-■  ,1 

■ 

"> 

12  J 

94 

0  .  /to 

tin 

0.  t3 

;  f?l>97 

.''    r>c3 

' )    r  ,  . 

/  2 

/  '"> 

'1  ;i 

;■'  / 

(.> 

/'..O 

'7  4 

0.  a 

fi.-u 

.).  /I 

2  I92.V.. 

2  :•; . ) 

_'    t  ■    1. 

/ '/  -■ 

TOTAI 

AVERAGE 

AV. 

1 

TOTAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


PLANT 


BAROMETRIC  PRESSURE  (IN.  Kg  .)_ 


STACK  PRESSURE  (IN.  II^O) 


LOCATION 
TEST 


I 


MOISTURE  CONTENT  VOL.  % 

NOZZLE  DIA.  IN.     $■   S  J' O 


DATE        /Vb/f^<fA<    J      (123 
AMBIENT  TEMPERATURE  °E 


PROBE  LENGTH 
OPERATORS 


TEST  TRAVERSES 


TRMtRSL 

POINT 

TIME 
(M1N.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
AP 
(IN.HaO) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(OF) 

OVEN 

TEMP . 
(°R) 

IMPINGERS 
TEMPERATURE 
(°F.) 

GAS 
METER 
TEMP. 

(°F) 

PUMP 
VAC. 
IN. 

OUTLET 

INLET 

0 

?* 

Xtit.  it 

255 

i&* 

-  /  2 ' 

A     ) 

s>  5 

p&'i 

f  5 

"74 

$31 

2L33 

O.id 

Z//4.o9 

2  55 

2L>s 

45 

7h  5 

55 

4.5 

7 

y.o 

14 

0  .35 

11*1 

o/9 

ztrsjz 

2  55 

Zi-y 

V  5 

775 

57 

'// 

7.5 

14 

94 

o-54 

it/4 

o-li 

2lf(*'73 

250 

25-  j 

41 

/  20 

i'f 

4-7 

4 

/Q.O 

0  <2i 

zus 

0   13 

lltl-V 

2  5'o 

2&> 

45 

/yo 

.'■  1 

4.0 

c 

(IS 

94 

0.29 

25.07 

oJ-4 

I  ill  IL 

7  1c 

2  7o 

4:- 

7'7L 

:5j 

4  ! 

/?■& 

94 

o  -23 

27.31 

o./f 

2/10,12 

Z  4o 

2  ?  6 

'/:■ 

ft  $ 

&  0 

■-' 

0 

/o  0 

2/9o.5Z 

y  4& 

Z  45 

-/:<' 

LJ  0 

, "  ,1  1j 



sCr-1 

v,  < 

/a  o 

6  .o  f 

4-M 

0.00  / 

2/101*2 

i  35 

P     -tCs 

t 

-/  '■■■ 

//J 

5:> 

J  . 

\y 

'J   0 

/  0  0 

o.o/ 

44* 

O'OO  i 

2  (  U-  // 

Z  <i< 

J.  j'y 

r   '. 

/:  o 

:>  "5 

J   ■■ 

J 

7-* 

7o  o 

0.0/ 

i'A 

i>.  00/ 

2  /<?/.  2  0 

7  30 

Z  -J° 

/  v 

/  </  j 

55 

J    '■ 

/ 

/J-  o 

■    /oo 

n.  ■  o  t 

<!  a 

d  00  / 

2tU43 

2  3  J 

44 

■  / 

,J  , 

*i 

/  .7 .  5* 

/oo 

6.0/ 

44% 

a. 00  ? 

2/ 9  (.(pi, 

2  3> 

y    -/,: 

-14 

777 

55 

I  >   .  ' ' 

f 

(:-o 

/oo 

0  ■  0 } 

•fJt 

$.06$ 

2  tcfh  n 

' *    .'  « 

:•  ~>  ,  \ 

/3 

/:>:/ 

33 

I    ■ 



TOTAL 

AVERAGE 

AV. 

fUIAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


PLANT 


BAROMETRIC  PRESSURE  (IN.  Hg.)_ 


STACK  PRESSURE.  (IN.  1^0) 


H 

i 


LOCATION_ 

TEST 

DATE       ¥&v&MSfi<      ZJflf 


C 


MOISTURE  CONTENT  VOL. 
NOZZLE  DIA.  IN.    O 


yo 


AMBIENT  TEMPERATURE  °F 


PROBE  LENGTH 
OPERATORS 


TEST  TRAVERSES 


TRAVERSE | 

1 

TIME 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
aP 
(IN.H2O) 

VEL. 

(FT/ 
SEC.) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(OF) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OR) 

GAS 
METER 
TEMP. 

(°F.) 

PUMP 
VAC. 
IN. 

Hg.) 

POINT     (MIN.) 

OUTLET 

INLET 

O 

/oo 

2/M-ff 

23* 

/DO 

■7- 

rJa 

2'5 

— 

Frf-I 

7,7) 

/oo 

d-2? 

;-/76 

4.J3 

2/93.fif 

2-/0 

20* 

■/  7 

7r/o 

S>% 

„'     / 

"> 

fo 

/o  o 

4.J0 

?».f* 

oJL 

1/94*61 

2  U 

!:>'-> 

J  ■/ 

/  75 

:>'/ 

7   L 

9 

y.  5 

/o  0 

6-?3 

??.  44 

0-/1 

Z/1S./L 

2  5  0 

7 :,  s 

4* 

//:■" 

J- 7 

3  ■  i  -' 

4 

/  (V  0 

/oo 

*<J3 

77.44 

0./1 

jiU>l4 

2?a 

2  72 

47 

/  fo 

3  f 

3    / 

V 

ilS 

/  0  0 

0-15 

l$Ao 

0  -11 

nri<3L 

Z5  0 

2  '/'' 

-,.  1 

'/»* 

■p  f 

'■'■( 

('. 

/.->■  0 

/  0  D 

0/? 

2d-4o 

0  /C 

2  1  U  3  4 

?  yd 

2  si 

■/-■ 

7  a  I 

r 

7>  j 

.*"-' 

0 

//a 

1  f  U>  3  4 

±4$ 

*  v  ) 

■  /  -■ 

/  /■> 

e>  0 

r-o-; 

I  io 

j  4tf 

31.  V 

0  -3/ 

2  i  99.  f'f 

2  y  y 

■<  i    i 

f 

//- 

...    i 

D.  0 

//o 

)   ,-r'O 

;i(*o 

0.32 

2loi.  2? 

2  y  0. 

/  • 

.j ', 

'<  ■> 

;   j 

y    i 

/>' 

//o 

d    41 

71 -H 

O  -33 

2?o?./j 

-"'   '■*  ' ' 

2  /  I 

■/'■■ 

)   - 

.;  / 

., '  ) 

■/ 

/  &  -  y 

//O 

J.J  J 

-f.fs 

d-jro 

7  jai.  13 

1  /-"•' 

.*  J  ."  ■ 

.:      I 

•/   ■ 

~\ 

/    ,  >' 

/fO 

$•?>?> 

ItM 

Oil 

2  /  a  ts.  7/ 

7  ';  :\ 

■  ■■  ■  / 

.  /  / 

i  ■ 

/':-    -i 

tlo 

j-3  2 

K  ■■'/? 

0   z^ 

ltoi>.  /- 

-  1                  ' 
"  1    _t 

■■'  :  \ 

/ . . 

■  '-■ 

>,■  »niim.« 

TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

AV. 



PARTICULATE  SAMPLING  DATA 


PLANT 


BAROMETRIC  PRESSURE  (IN.  Hg  .)_ 


STACK  PRESSURE  (IN.  1^0). 


.1- 


LOCATION 

TEST 

DATE        f/bttfrUfJC    1 1   '?!? 


'£ 


MOISTURE  CONTENT  VOL.  % 

NOZZLE  DIA.  IN.      Q  •  ,?  $  & 


AMBIENT  TEMPERATURE  °F. 


PROBE  LENGTH 
OPERATORS 


TEST  TRAVERSES 


travikseI 

POINT 

TIME 
(MIM.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
aP 
(IH.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
AP 

(IN.    H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

OVEN 

TEMP. 

TO 

IHPINGERS 
TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(OF.) 

PUMP 
VAC. 
IN. 

Hg.) 

OUTLET 

INLET 

0 

/o  o 

12  to. 01 

Z& 

J  •/.- 

-/? 

//y 

2n 

— - 

fir*/ 

1.? 

/JO 

0  of 

nt 

&-®&i 

72/0,75 

235 

2o  "i 

■:'  f 

//s 

r-i  J 

J.   *s 

i. 

fo 

t*  1 

oof 

tit 

O-tof 

2  ltt.4f 

1  <h 

?:■:■■' 

4i 

/i  i 

£l 

J  0 

H 

1.3 

f®  1 

0   0  / 

i.if 

d-oo  % 

2  2  to  •  70 

I  4o 

?:■  V 

// 

/  ft 

t>  J 

J-' 

■1 

/i>..0 

/0   1 

o-  of 

4.6? 

d.do$ 

2 2 Pi,  ?5 

■2  42 

2/>* 

-// 

14? 

£o 

J. .' 

"  r 

n,t 

/a  v 

0  ■  o/ 

4.1? 

O-dtl 

Z2JL/& 

2  f$ 

/>.<--' 

■// 

hi 

:•  J 

J . ' 

(,% 

15  0 

fO   2- 

0    0  / 

4..H 

O06  f 

inhii 

2  U 

2  73 

// 

/i  3 

*l 

J-  : 

o 

/O    1 

llthSf 

233 

2? 

r     1 

■   r         / 

/<..  ■• 

>  f 

frhj 

'S.f 

/o  I 

0  -jo 

js.it 

J-'/ 3 

??n*t>2 

/  -/ft 

7  ,   ' 

.  1   / 

/ 
/.,.> 

../ 

-/   .' 

? 

y  o 

/o  I 

■)H 

?).ri 

:!■  2  0 

J .'  1573 

/  4-J 

y  /  - 

-/.*< 

/'  ■">  >■> 

:'    / 

■  * 

7.3 

/O    h 

0,1/ 

*'■  u 

6/1 

12t4.lt 

?  $  0 

?  /j 

-/'  -' 

1    , 

1 

/■■i.  0 

.    /o  % 

J    to 

tl  15 

0.  /3 

2  ?.  IS,  it, 

>  3* 

-'  ;  -.) 

t 

-,  :> 

.   ■  ' 

nJ 

/O  2- 

o,l  l 

It.  ft 

o./l 

?li£>.  t4 

1  «;-i 

/  V  -'■ 

■    / 

2n  1 

j  --       ':■     > 

(■' 

/j  n 

/O  7- 

.)  tf 

h-h 

0      !& 

?  2  ILLS' 

}  ■'  ) 

■).,•■ 

; '  / 

1      ir ' 

-■  y 

■  j 

^vT" 

TOTAL 

AVERAGE 

M. 

TOTAL 

AVERAGE 

— "  "^ 

PARTICULATE  SAMPLING  DATA 


PLANT 


8AR0METRIC  PRESSURE  (IN:  Hg .)_ 


STACK  PRESSURE  (IN.  N2O). 


10 


LOCATION 

TEST         ^ 


MOISTURE  CONTENT  VOL.  % 

NOZZLE  DIA.  IN.     O  •  2  Ob 


DATE     A&t/frff'?     ?.    (IIS 
AMBIENT  TEMPERATURE  °F. 


PROBE  LENGTH^ 
OPERATORS 


TEST  TRAVERSES 


TCAVtRSE 

POINT 

TIME 
(MIN.) 

STACK 

GAS 

TEMP. 

(°F.) 

S-TYPE 
PITOT 
AP 
(IN.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 

AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°E) 

OVEN 
TEMP. 

TO 

IMPINGERS 
TEMPERATURE 
(°F.) 

GAS 
METER 
TEMP. 

(OF.) 

PUMP 
VAC. 
JN. 

Hg.) 

OUTLET 

INLET 

0 

/a  t- 

22/7-6,5 

/Y5 

I  i  ;> 

•u 

"JO 

&5 

— 

/>/ 

2.5 

/o  z 

0-3/ 

iin 

0-3/ 

22/9.04 

2  4o 

2  Y9 

4/ 

;'  0  0 

,5 

j 

'/ 

5  o 

/o  ? 

0-3^ 

n.x 

6    Zl 

221°. 3C 

2  <&> 

2  •/:- 

41 

. '  j  > 

1  1    v 

'■j 

1.5 

/o  1 

63    .f  J 

38-14 

0  >3$ 

2  1 1  /■  fJ 

£33 

2  vs. 

H 

y  /  a 

i>4 

—  ■            7 

■/ 

A).  0 

/*2 

*■•** 

?tlt 

J. SI 

2223>24 

23C 

2  ?*' 

tt 

/  /^' 

i*  "j 

-,.   J 

' } 

/?.5 

A3  2 

0    7/ 

o-3<? 

2724.  it 

255 

^i- 

:>  J 

y .'  a 

.,  y 

Z  ■  ■■■' 

;;/.  0 

/  >L 

j  .,?; 

Z/.fc 

J>33 

?nc.o2 

V  :;±: 

« i 0   > 

-.  ^ 

/  ';   ' 

~  i 

':■'  3 







_ 



TOTAL 

AVERAGE 

AV.    ! 

TOTAL 

AVERAGE 

AV. 

1 

PARTICULATE  SAMPLING  DATA 


Absolute   3taclc   via  preBnure    in    in.   Hg.    is 


P  ,  in.  HJD 

static  2 

Pa       -       Pbar     * 


13*6  in.   H-O/in.   Hg, 


P3       =        /    /    ./  /       +  J   ■  j ■  -r 

13.6 


Ps       -  g,    ■'  ■   >   £      in.   Hg. 


The  molecular  weight  of  the  stack  gas  on  a  dry  basis  in  lb/lb,  mole,  is 

M  "     0.44  ($  C02)    avg.   +  0.32   {%  0^)   avg.  ♦  0.28  [(*S  N2)    avg.  +   (^  CO    )   avR. 

h<i  -    0.44  x     gj  4p       +  0.32  x     2o-   ?         +  0.28  (    7 ?  f  + ) 

Hd  -     i  QA     *    £■  £$ f*    +  Ll  n  is 

Md  -         /     f-OD     lb/lb.  mole. 


The  voluae  of  water  vapour  oollected  at   reference  coaditicnc  in  ft     iB 


Vwo        «        0*0474      ft  /ml      x     volume  of  moisture  collected  al< 
Vwc       -       0.0474  x        &   /.  Z 
Vwc       -  *  ■    7  0  ft5 

TYse  average    iP  orifice  in  in.  H_0   ia 

i    „         ■  *..                                    IA  p   orifice 
L  P  orifice  avg.     -  #  pointfl 

a  P  orifioe  avg.     -  r.    »7X 

A  P  orifioe  avg.     -  D  •  t~   7  in.  H20 

The  pressure  at  the  gas  meter  in  in.  Hg.   is 

AP  orifice  avg.   in.  H20 
**       "       Pbar     +         13.6  in.  H20/in.   Hg. 

.      21*57  ♦■    3./*7 


Pm 


2   9.    $/       in.  Hg. 


Tho   t«peratnre  of  the   total  gas  meter  in  °R.    is 


oT 
#  points 


E  mater  tenrp.     P.  .,_ 

Tm       m         •    •    j   "  I  /  +    460 


Ta       -       ___________  *  460 


The   total  volume  of  gas  metered   in  ft      is 


Vm       -       Vf  -  Vi 


Vm 


4C74-  rt3 


Vm       -         -¥>  •  V T-     ft 


Tho  dry  gas  volume  at  reference  conditions  in  ft     it 

Vmf.       m       ,-  71  °H  Vm  ft3  i  Pm  in.  Hg. 

Vmc       -       17.71  ■7- — ST  '6'  n — 

in.  Hg.  jj,    °R 


Voc      -       17.71  x4i.l4x  ££££ 
Vmo       -  4L-Z  0 ft3 


Thu   nVaok   gaa  aolature  content,    i.o.    the   proportion    by  volt^c   of  v^tur 
vapour  in  the  gas   stress   ia 


Bwo        _  Vwc   ft, __  (asijxg  dry-rite) 


Bwc 


Bwo 


Bwo 


Vwc   ft^  +  Vmc    ft"* 


35? 


{0.05  9 


The  raoleoular  weight  of  the   Btack  gas  on  a  wet   basis   in  lb/lb  mole,    ia 
Ms       -       Md  lb/lb  mole   (1-Bwo)   +  IS  lb/lb  mole  x  Bwo 

Ks     -       29.06    z   (i  _  6-051)  ♦  18  x    3  <ojj± 
k.    -     ?7.  2/f+    Act  2. 

M»       -         I  jj  -^      lb/lo  mole. 


The   average  velocity  of  the   stack   in  ft/»ec   iB 
IV 


Us 


#  points 


-    S4 


•7.  I?  ft/. 


Ub       -  /    /.    /  /     ft/sec 


Tne   average  temperature  of  the  stack  in     R.    is 


Z  Te 

Ts   avg.       -       — 3 !— +  460 

&  #  points 


Tb   avg.        -  S>  jf  7  3  +  46O 

Ts  avg.       -  7  94  4        +  460 

Ts  avg.       -    5DJ.4-    °R. 


T    "   i 


2 
■|foo   crooiv-u»ot jumii   urea  of    the   oUick   in   ft      in 


2     2 


n  i)  ft 

As       -       ;; 


As     "-    T   *>  ( ) 


As       -       0.7854  1 


As 


0 ft2  /f'/i-  re<     (fti  a  tf 


The  voluoetric   stack  gae  flowrate  or.   a  dry  basis  at  reference  conditions 

in  ftyhr  ia 

2 
Qs   -   3600  sec/hr  1  Us  ft/sec  x  As  ft  1  (1-Bwo) 

1 

x  T  ref     x      Pb 


Ts  avg.      P  ref 

Qs       -       3600  x     17-  ?7  ft/esc     X         9-0   ft2  x  (1  -  0-OSf\ 
r     530  /f  57   in.  Hfc 

rff.4°n  23'92  in*  He* 

£    r.'J  _ 

r     /,  z- *i  >'.  O     1  t  / tr        '07/-^ 


The  total   amount   of  particulate  matter  oollected   in  ng.    i-B 

9   ■=? 

Kp       -  /  ■    g;        mg. 

The  concentration  of  particulate  matter  in  Btack  gao  on  a  dry  basis 
at  referenoe  conditions  in  lb/ ft   iB 

Cp       =        2.205  x  10-6  lb/mg     1  -^SE 

cP    =    2.205  x  10"6  x      y  3 — 2^ 

*? 6,1  O   ft3 
Cp       .        J.44X/Z     lb/ft3 

The  emission  rate  of  particulate  matter  from  the  stack  on  a  dry  basie 
at  reference  conditionB  in  lb/hr  is 

ERp   -   Cp  lb/ft3  x  Qe  ft3/hr 

ERp 


ERp 


m       £  'UL  %        lb/hr  /  /T/^  ^^/r  ^fv  /*f 


13  e 


plant     S/V/,y     6?rfy&* 


DATE  4fo?  S^ff*     ? 


rJ!ST 


OPERATORS 

ANALYST 


MOISTURE  DATA 


IKPINGER  I  1 


IKPINGER  0  2 


IMPINGER  #  3 


IKPINGER  #  4 


FINAL  WEIGHT 

(gm.) 


£  JO  ■  / 


ftl    I 


4  43.  0 


£7$>Z 


TARE     WEIGHT 
( am, } 


Xf/.  4 


S7A.  7 


1  1/5 


&  6  2.4 


TOTAL 


MOISTURE  VOLUME 


WEIGHT  OF 
MOISTURE 

(on,  1 


5  9.  4 


7-  S 


/ 


/f'l 


<£A  z 


67.  2  ^ 


PARTICULATE     DATA 


FILTER 


BEAKER  WITH  (PROBE 
NOZZLE  -  CYCLONE) 
WASHINGS 


CYCLONE  FLASK 


FINAL  WEIGHT 


0-   7U  I 


S7  o  4 fZ 


BEAKER  WITH  (IMPINGER 
FILTER-HOLDER) 

CONTENTS  AND  WASHINGS 


4i  .  3  41  I 


<-/•  I 'o  7/ 


TARE     WEIGHT         HEIGHT       OF 


(om.  ) 


o  ,7£  (*3 


PARTlCtJIATF    rr,m   y 


S/.  o  SfZ 


I  &     '        w  <m-"      l^'       i— 


4f'(C    o? 


TOTAL     (<:-.) 


PARTICULATES    IN   (r-:.  ) 


O.    0   O  O  <D 


'tf   <>3  Z-$ 


0,  o  o  /? 


j>  .a  5  3 


•* 


«/■ 


J  c7 


1 


BAROMETRIC   PRESSURE  (in.  Hn  .) 


./. 


7  /  -/; 


STACK   PRESSIM    (  [».    ll;>0) 


LOCATI'D'I     '"'    / 


/   //"   /       )./ 


i-' 


TEST       //A/fjC:  SS-fJ   _J= 

PATE       f)c  TO*'<\     3.^,  /9?  9 

AMBIENT  TEMPERATURE  °F   4' fa  OPERATORS 


\  '  0   MOISTURE  CONTENT  VOL.  %_    

NOZZLE  DIA.  IN. O  .   ZSO 

PROBE  LENGTH 


/' 


/}/i/c   ,  ps,    C^P 


TEST  TRAVERSES 


TWWERSE 

POINT 

TIME 

(M1N.) 

STACK 

GAS 
TEMP. 
(°F.) 

S-TYPE 
PITOT 
AP 
(IN.H2O) 

VEL. 

(FT./ 
SEC.) 

ORIFICE 
AP 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(°F) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(°F.) 

GAS 
METER 
TEMP. 

(°F.) 

PUMP 
VAC. 
[IN. 

»g.) 

OUTLET 

INLET 

a 

'13 

/13£>.2? 

^75 

Z5o 

44 

U5 

33 

— 

rs-i 

1 
3 

s 

15 

o>si 

?£$f 

0-3L 

/fio  .92 

Zio 

2  3$ 

41 

US 

35 

fo 

/o 

13 

O.S'J 

3334 

0  .#(, 

/9H./4 

_2I3_ 

J&a 

4l 

//o 

^ 

£  0 

15 

13 

6-35 

M41 

0   SL 

fill,  ft 

V* 

2£o 

H 

f?o 

3i> 

Lo 

4 

ZO 

'-0 

0.  Ll 

X.04 

o-3c 

/I  SI  Jo 

Z/Q 

253 

4t 

173 

53 

(,  ■  :> 

3 

23 

<f3 

0   1,  0 

33 J  5 

0    SI 

/fj "5.  U 

275 

2  Co 

41 

113 

35 

b  ■  '» 

£ 

30 

73 

0  ■  3Z 

3j.</6> 

O'SC* 

/?5f.<?3 

2  7o 

2(*0 

4JL 

113 

35 

>■      "5 

TOTAL 

AVERAGE 

. 

AV. 

TOTAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


H 


PLANT ^ :- <?£L3i?i Jl'iJ£.5_ 


BAROMETRIC  PRESSURE  (IN.  Hg.)   ^  *)ts'3  STACK  PRESSURE   (IN.    it?0)_ 


I.  OCA  T  ION/j£yj  £  u  ^.  y     o  ft  z/Jj±q 


MOISTURE  CONTENT  VOL.   % 


TEST   /V/V&£ftSE/V    fki 


T    A. 


NOZZLE  DIA.    IN.       o.  3  7V 


DATE     OCT.  27/7*5 


AMBIENT  TEMPERATURE  °F  A-  A- 


PROBE  LENGTH     f       prfecrw/E 
OPERATORS    f?.W).Gt     OS.    f    C.ST.p. 


TEST  TRAVERSES 


TRAVER5E | 

POINT 

TIME 
(MIN.) 

STACK 

GAS 
TEMP. 
(°F.) 

S-TYPE 
PITOT 
aP 
(IN.H2O) 

VEL. 

(FT/ 
SEC) 

ORIFICE 
&P 

(IN.   H2O) 

GAS  METER 
VOLUME 

(FT.3) 

PROBE 

TEMP. 
(OF) 

OVEN 

TEMP. 
(°F.) 

IMPINGERS 
TEMPERATURE 
(OF.) 

GAS 
METER 
TEMP. 

(°F.) 

PUMP 
VAC. 

JN. 
Hg.) 

OUTLET 

INLET 

O 

/OS' 

3080. o| 

^?r 

2?o 

la 

/80 

€1 

3.0 

ra-\ 

5' 

/At' 

0.±2 

3*.4* 

o.^ 

AOB4.7i' 

&7ST 

210 

4~o 

/So 

6i 

9.0 

Z 

/o 

/0  5" 

0.^-3 

Jf>& 

P.^ 

^o80.4B 

?to 

2bo 

4-1 

,?oy 

<  + 

%o 

3 

fi' 

/os' 

0.4-8 

3^*7 

o.*> 

2o°>f.33 

2$o 

2*>o 

4/ 

/^o 

a 

$Q 

4 

/*** 

0<2l 

Z4.« 

o.*> 

;7o<2>9.04 

P$o 

2<>° 

45' 

ao6 

(><>' 

O.O 

s' 

/ftT 

o.Z7 

A44-Z 

6.5 

.3/03.88 

7U 

Zlo 

K 

21*; 

<ZS' 

<).0 

___6.__ 

y;oi^L 

o>n 

JJM* 

0,5 

2to&.rZ 

IV<>' 

22 •sT 

4' 

t°>o 

6Z 

5.0 

TOTAL 

AVERAGE 

AV. 

TOTAL 

AVERAGE 

AV. 

PARTICULATE  SAMPLING  DATA 


,•  J    , 


BAROMETRIC  PRESSURE  tlN.  Hg  .) 


/,  0>    /      STACK  PRESSURE  (IN.  H?0) 


;!i;Aiin;i  . 


/  / 


),, 


J        MOISTURE  CONTENT  VOL.  % 


I  LSI         //-  '  <MW   J/.V         3 


J.  J7^ 


n A T E __ /1111  f--i/_L / ^ ■'    2 ',  /?  7  £ 

AMBIENT  TEMPERATURE  °F_  4 5 


NOZZLE  DIA.  IN._ 

PROBE  LENGTH_   # ff'fr,  /_j4_ 

OPERATORS     /}  1,5  C  ,      g  J\   ^  JV^ 


^ 

— 

/ 

v 

1 

fc 

1 

I 

1 

\ 

t 

■x 

-1 

WU 

' 

TEST  TRAVERSES 


TRAWRSr. 

POINT 

TIME 
(MIN.) 

STACK 

GAS 
TEMP. 
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APPENDIX  III 
NATURAL  GAS  COMPOSITION 


Component 

%    by  volume 

Methane 

94  ' 

Ethane 

2.960 

Propane 

0.350 

Isobutane 

0.030 

Butane 

0.040 

Isopentane 

0.002 

Nitrogen 

2.170 

Carbon   Dioxide 

0.41 

TABLE  III. Is   Composition  of  Natural  Gas  Supplied 
to  the  Newbury/  Ontario  Region  [12] 


*  ft  2 


APPENDIX  III 
NATURAL  GAS  COMPOSITION 


These  data  are  on  file  with: 

Technology  Development  and  Appraisal  Sectic: 
Air  Resources  Branch 
Ministry  of  the  Environment 

Province  of  Ontario 
8  80  Bay  Street,  4th  Floor 
Toronto,  Ontario   M5S  1Z8 


Component 

%    by  Volume 

1 

Me  to  an  e 

94 

Ethane 

2.960 

Propane 

0.350 

Isobutane 

0.030 

Butane 

0.040 

Isopentane 

0.002 

Nitrogen 

2.170 

Carbon    Dioxide 

0.41 

TABLE  III.l:   Composition  of  Natural  Gas  Supplied 
to  the  Newbury,  Ontario  Region  [12] 
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